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A  NEW  SYSTEM  OF  COTTON  CllLT 
APPUCATION.'U^ 

By  O.  F.  Cook,  '^, 

BiowMnfet  M  Charge  of  Crop  Aedxmatuation  and  Ada^t^nlnvettigt 

INTBODDCnON.  ^^L»/ 

The  way  to  secore  an  early  short^eason  crop  of  cotton  is  to  thin 
the  plants  lat«r  and  leave  them  closer  together  in  the  rows  than  is 
now  customary.  Nether  of  these  poUcies  is  advisable  if  UBod  alone, 
but  they  give  a  real  advantage  when  properly  combined.  Keeping 
the  plants  closer  together  during  the  early  stages  of  growth  restricts 
the  formation  of  vegetative  branches  and  induces  an  earlier  develop- 
ment of  fruiting  branches.  The  new  system  is  based  on  the  principle 
of  controlling  the  formation  of  the  branches. 

CONTROLLING  THE  FORMATION  OF  BRANCHES. 

The  principle  of  branch  control  is  more  likely  to  be  understood 
if  studied  as  the  basis  of  a  new  cultural  systom.  Apphcation  of 
the  principle  will  involve  a  reconsideration  of  all  current  opinions 
r^arding  such  questions  as  distances  between  rows,  times  of  plant- 
ing, metiiods  of  cultivation,  ajid  the  values  of  different  varieties. 
The  spacing  of  the  plants  and  the  stages  at  which  thinning  should 
be  done  will  depend  upon  the  local  conditions  and  the  habits  of  the 
varieties  that  are  being  grown,  so  that  it  will  not  be  possible  to  give 
specific  directions  that  can  be  used  everywhere  without  discrimina- 
tion. In  agriculture,  as  In  other  arts,  every  new  application  of  a 
scientific  principle  makes  an  additional  demand  for  intelhgence  and 
insight  into  the  problems  of  production.  The  contrasts  with  preva- 
lent theories  and  practices  of  cotton  culture  are  so  great  that  careful 
consideration  of  the  habits  of  the  cotton  plant  is  needed  before  the 
full  possibilities  of  cultural  improvement  can  be  appreciated. 

■  ne  dacrtptfya  portion  of  thb  bnllettn  (pp.  1-6)  la  to  a  laige  eituit  reprinlsd  trom  >  paper  In  Bimaa 
atriBitliidiistiyClrcalu'lU.A  New  SfsMin  of  CottOD  Cnltura,  by  O.  F.  Coofc,  Isnied  tUr.  1, 1913,  whloh 
Is  now  tmt  of  print. 
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The  first  step  toward  permanent  progress  in  the  new  direction  is 
to  secure  the  attention  of  the  intelligent  farmer  to  the  principle 
itself,  so  that  he  can  begin  to  observe  and  experiment  on  his  own 
accoimt  with  rows  of  cotton  thinned  to  different  distances  and  at 
diflferent  stages  of  growth  and  thus  see  for  himself  the  relation  of 
the  habits  of  the  plants  to  the  cultural  problems.  In  this  case  no 
special  equipment  of  books  or  instruments  is  necessary  to  enable 
the  farmer  to  study  the  plant  and  learn  what  he  needs  to  know 
r^arding  its  habits  of  branching.  It  is  true  that  these  habits  are 
somewhat  peculiar  from  the  botanical  and  biological  standpoint,  as 
already  pointed  out  in  preceding  papers  on  the  subject,  but  there 
are  no  technicalities  that  interfere  in  any  way  with  direct  observa- 
tions of  the  behavior  of  the  plants  imder  the  usual  farm  conditions. 

APPLICATION  OF  IMPROVED  METHODS. 

Unless  the  farmer  can  imderstand  the  underlying  reasons,  he  is  not 
likely  to  adopt  a  new  method  or  to  apply  it  properly,  any  more  than 
he  can  use  a  new  machine  to  advantage  without  knowing  how  it 
works.  This  requirement  of  inteUigence  may  limit  the  application 
of  an  improved  method,  just  as  it  restricts  the  use  of  high-grade 
machines^  to  those  who  have  the  abihty  to  handle  them  properly 
and  imderstand  their  construction.  But  it  is  generally  agreed  that 
larger  rewards  for  moire  inteU^ent  and  skillful  farming  are  in  the 
interest  of  agricultural  progress,  and  this  is  especially  true  in  relation 
to  the  cotton  industry.  To  make  it  seem  worth  while  for  intelligent 
men  to  remain  on  the  farm  would  soon  coimteract  the  urban  tend- 
encies now  so  much  deplored. 

That  cotton  has  been  considered  a  ''sure  crop,''  even  with  the  most 
careless  farming,  is  one  of  the  chief  reasons  for  the  backward  state  of 
the  industry.  But  the  need  of  improvement  is  now  recognized  as 
never  before,  as  a  result  of  the  many  changes  that  are  being  enforced 
by  the  invasion  of  the  boll  weevil.  With  the  continued  advance  of 
the  boll  weevil  the  period  of  sure-crop  cotton  is  drawing  to  a  close, 
and  the  rapid  expansion  of  cotton  culture  in  foreign  coimtries  shows 
that  a  new  test  of  competition  in  the  production  of  this  crop  must 
be  met  in  a  few  years.  In  the  meantime  any  improvement  that 
promises  increased  efficiency  of  production  is  worthy  of  careful 
consideration. 

IMPORTANCE  OF  STIMULATING  EARUNESS. 

The  chief  advantage  of  the  new  system  of  cotton  culture,  based  on 
the  improved  method  of  thinning,  is  the  increased  earliness  of  the 
crop;  or,  in  other  words,  the  production  of  more  cotton  in  a  shor^r 
period  of  time.  The  need  of  shortening  the  growing  season  of  cot- 
ton has  been  recognized  as  the  best  solution  of  the  probl^n  of  secur- 
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ing  protection  against  injury  from  the  boll  weevil,  but  is  no  less 
important  in  regions  where  the  crop  is  limited  by  drought  or  by 
short  seasons,  as  in  the  northern  districts  of  the  cotton  belt. 

CONFUCTING  OPINIONS  ON  SPACING  COTTON  ROWS. 

Many  intelligent  farmers  are  aware  of  the  fact  that  rows  of  cotton 
accidentally  left  without  thinning  are  sometimes  much  more  produc- 
tive than  rows  that  were  thinned  in  the  usual  manner  and  have  re- 
flected on  the  possibility  of  securing  lai^er  crops  by  closer  planting,  but 
the  underlying  biological  principle  has  not  been  imderstood.  The  be- 
havior of  cotton  in  different  seasons  or  under  diflferent  conditions 
is  so  extremely  variable  that  any  intelligent  farmer  might  well  hesi- 
tate to  adopt  a  method  of  culture  suggested  by  an  occasional  occur- 
rence like  the  production  of  a  larger  crop  on  an  unthinned  row. 

In  each  cotton-growing  commimity  there  are  usually  some  farmers 
who  believe  that  cotton  should  be  left  closer  together  in  the  rows, 
but  the  tendency  in  recent  years  has  been  toward  wi^er  spacing, 
owing  to  a  general  recognition  of  the  evil  effects  of  having  tJtie  plants 
too  <do8e  together,  especially  under  conditions  that  favor! luxuriant 
growth.  Those  who  use  narrow  spacing  may  boast  of  pl^enomenal 
yields  in  some  seasons,  but  in  other  years  they  appear  at  a  dbad- 
vantage  with  their  neighbors.  The  possibility  of  making  a  safe 
combination  of  the  two  conflicting  methods  seems  not  to  have  been 
suggested.  The  same  conflict  is  shown  in  the  results  of  formal  ex- 
periments to  determine  the  best  planting  distances  as  in  the  popular 
opinions  on  the  subject.  Wide  spacing  in  the  rows  seemed  better  in 
somie  cases  and  narrow  spacing  in  others,  so  that  no  definite  con- 
clusions could  be  reached. 

LARGE  PLANTS  PRODUCE  LATE  CROPS. 

When  the  habits  of  the  cotton  plant  are  taken  into  account  it 
becomes  apparent  that  the  theory  of  wider  planting  has  its  limita- 
tions, as  well  as  the  theory  of  closer  planting.  To  reduce  the  number 
of  plants  by  wider  spacing  in  the  rows  means  that  a  longer  period 
of  time  is  required  to  produce  a  crop,  for  the  reason  that  large  luxuri- 
ant plants  do  not  begin  to  produce  flowers  and  bolls  as  early  as 
plants  of  more  restricted  growth.  This  is  not  in  accord  with  what 
might  be  considered  as  the  most  logical  view  of  the  subject.  Most 
people  are  ready  to  ai^e  that  the  plants  making  the  most  rapid 
growth  must  produce  the  earliest  and  largest  crop,  but  the  actual 
behavior  of  the  cotton  plant  is  otherwise.  In  such  cases  the  bio- 
lo^cal  facts  have  to  be  taken  into  accoimt  instead  of  relying  upon 
tli^  logical  deductions. 

'The  biological  fact  in  the  present  case  is  that  the  large  luxuriant 
plants  are  later  in  setting  and  maturing  a  crop.    This  is  because  the 
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young  plants  in  a  condition  of  luxuriant  growth  develop  vegetative 
Umbs  at  the  expense  of  the  lower  fruiting  branches  that  are  neces- 
sary to  the  production  of  an  early  crop.  The  cotton  plant  has  two 
different  kinds  of  branches — vegetative  branches,  sometimes  called 
*'wood  limbs/  which  correspond  to  the  main  stalk  of  the  plant,  and 
fruiting  branches,  which  produce  the  flowers  and  bolls. 

When  the  habits  of  branching  are  understood  it  becomes  apparent 
that  the  idea  of  the  largest  plants  producing  the  earliest  and  largest 
crops  does  not  apply  to  cotton.  Spreading,  treelike  plants,  with 
numerous  vegetative  branches,  do  not  represent  a  favorable  condi- 
tion for  earliness  or  for  large  yields  in  short  seasons.  In  the  interest 
of  correct  thinking  on  cultural  problems  the  row  rather  than  the 
individual  plant  should  be  considered  as  the  unit.  The  advantages 
of  the  new  method  are  gained  by  improving  the  form  of  the  rows. 
More  plants  are  left  in  the  rows,  and  yet  injurious  crowding  is 
avoided.  Plants  that  have  numerous  vegetative  branches  are  more 
crowded  at  2  or  3  feet  than  plants  with  single  stalks  at  8  or  10  inches. 
With  the  v^etative  branches  controlled,  the  spacing  is  no  longer  a 
question  )of  feet,  but  of  inches.  Rows  spaced  at  6  inches  have  usually 
given  better  results  than  those  at  12  inches  or  any  greater  distance, 

EXPOSURE  OF  FRUrriNG  BRANCHES  TO  LIGHT. 

By  avoiding  the  development  of  the  large  wood  limbs  the  rows  are 
kept  narrower  and  more  hedgelike,  so  that  the  fnuting  branches 
receive  sunlight  throughout  the  season.  This  provides  much  more 
favorable  conditions  for  the  ripening  of  the  crop.  When  the  v^eta- 
tive  branches  are  allowed  to  shut  off  the  light  by  growing  up  be- 
tween the  rows,  most  of  the  bolls  on  the  lower  fruiting  branches  fail 
to  reach  normal  maturity.  Fields  of  large  luxuriant  plants  often 
produce  very  smaU  crops  because  only  the  upright  growing  ends  of 
the  stalks  and  vegetative  branches  have  access  to  the  light.  This 
imdesirable  condition  is  avoided  by  restricting  the  development  of 
the  vegetative  branches  in  the  earlier  stages  of  growth. 

Numerous  experiments  have  demonstrated  the  fact  that  the  usual 
custom  of  giving  the  seedlings  full  exposure  by  thinning  them  to  wide 
distances  in  the  rows  is  a  means  of  inducing  the  development  of  large 
numbers  of  vegetative  limbs.  Too  much  exposure  for  the  young 
plants  results  in  too  little  exposure  for  the  adults  by  increasing  the 
number  of  vegetative  branches.  The  effect  of  exposure  at  wide  dis- 
tances is  influenced,  of  course,  by  temperature  and  fertihty  of  soil, 
larger  numbers  of  v^etative  Umbs  being  produced  under  conditions 
that  favor  the  luxuriant  growth  of  the  plants.  But  it  does  not  ap- 
pear that  the  production  of  vegetative  branches  is  desirable  imder 
any  condition.  The  improved  method  of  thinning  restricts  tlhe 
development  of  vegetative  limbs  or  avoids  their  formation  alto- 
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gether.  This  pennits  a  better  development  of  the  fruiting  branches 
of  the  lower  part  of  the  main  stalk.  The  plants  are  induced  to 
fruit  earlier  and  the  crop  is  made  larger  because  more  of  the  early 
plants  can  be  grown  on  the  same  area. 

COMPETITION  BETWEEN  TWO  KINDS  OF  BRANCHES. 

The  reason  this  possibility  of  ciiltiu*al  improvement  has  not  received 
adequate  consideration  in  the  past  is  doubtless  to  be  foxmd  in  the 
fact  that  the  distinctness  of  the  two  kinds  of  branches  has  not  been 
recognized,  nor  the  relation  of  this  specialization  to  the  method 
of  thinning.  When  the  plants  are  thinned  too  young,  so  as  to  stand 
more  than  6  inches  apart,  they  put  forth  a  full  quota  of  vegetative 
limbs,  and  the  subsequent  competition  and  crowding  of  these  limbs 
with  each  other  and  with  the  main  stalks  interfere  with  the  develop- 
ment of  normal  fruiting  branches.  As  it  is  the  low  joints  of  the 
stalk  that  produce  the  undersirablo  vegetative  branches,  the  plants 
must  be  allowed  to  grow  beyond  these  joints  before  thinning.  Ex- 
posure of  the  stalk  to  the  light  in  the  early  stages  of  growth  is  one 
of  the  factors  that  lead  to  the  putting  forth  of  the  vegetative  branches. 

J 

EFFECTS   OF   EXTERNAL   CONDITIONS    ON   BRANCH   FORMATION. 

The  number  of  vegetative  branches  is  also  influenced  by  tempera- 
ture and  soil  conditions.  If  the  weather  remains  cool,  or  if  the  soil 
IS  very  dry,  not  many  vegetative  branches  will  develop,  even  when 
the  young  plants  are  widely  separated.  But  if  the  conditions  favor 
a  lujniriant  development  of  the  young  plants,  early  thinning  will 
result  in  the  development  of  a  large  number  of  vegetative  branches, 
and  the  subsequent  crowding  will  be  great.  Even  in  the  absence  of 
any  disease  or  insect  pests  the  crop  may  be  mined  by  crowding  alone. 
Thus,  the  extent  of  the  injury  from  crowding  depends  very  largely 
on  the  conditions  that  obtain  during  the  early  development  of  the 
plant  when  the  formation  of  vegetative  branches  is  determined. 

Until  the  habits  of  the  branching  are  taken  into  account,  it  seems 
impossible  to  explain  the  widely  diflferent  results  that  are  often 
secured  when  the  same  experiments  are  repeated  in  different  places 
or  in  the  same  place  in  different  seasons.  From  the  present  point 
of  view,  it  is  easy  to  imderstand  that  merely  statistical  experiments 
made  without  recognizing  the  effects  of  different  methods  of  thin- 
ning upon  the  formation  of  branches  would  be  likely  to  reach  only 
ambiguous  results.  The  development  of  the  branches,  though  very 
easily  influenced  in  the  early  stages  of  growth,  jompletely  alters  the 
suT)sequent  behavior  of  the  plants.  The  effect  seems  out  of  all  pro- 
portion to  the  exciting  cause,  Uke  touching  off  a  charge  of  powder  or 
pulling  the  trigger  of  a  gun. 
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Wider  spacing  appears  as  the  only  alternative  as  long  as  the  young 
plants  are  led  to  put  forth  a  full  equipment  of  vegetative  limbs  by 
too  much  exposTwe  in  the  early  stages  of  growth.  That  the  develop- 
ment of  these  limbs  may  be  avoided  by  a  later  and  more  gradual 
thinning  of  the  young  plants  must  be  recognized  before  it  is  possible 
to  understand  the  advantages  ot  the  new  system.  When  good  crops 
are  produced  on  rows  that  are  not  thinned  at  all,  it  is  because  the 
plants  remain  so  close  together  that  no  vegetative  limbs  are  devel- 
oped. The  new  system  provides  for  a  more  regular  and  effective  ap- 
plication of  the  same  principle  of  suppression  of  vegetative  branches. 

WHY  FARMERS  ARE  ADVISED  TO  TRY  THINNING  EXPERIMENTS. 

Farmers  are  advised  to  experiment  with  the  new  system  in  order 
to  learn  how  to  use  it.  The  experiments  that  have  been  made  by 
the  Department  of  Agriculture  leave  no  doubt  of  the  practical  ad- 
vantages that  are  to  be  gained  by  suppressing  the  vegetative  branches, 
but  it  is  not  expected  that  the  farmer  will  seciu*e  a  practical  familiar- 
ity with  the  system  merely  by  reading  about  the  experiments  that 
others  have  made. 

How  long  the  thinning  should  be  delayed  to  suppress  the  vege- 
tative branches  and  how  close  the  plants  should  be  left  in  the  rows 
are  questions  that  the  skillful  farmer  should  learn  to  determine  for 
himself,  since  the  actual  conditions  must  be  taken  into  account  to 
scQure  the  best  results.  If  the  farmer  does  not  look  into  the  subject 
far  enough  to  grasp  the  imderlying  principle,  he  is  not  likely  to  be 
able  to  appreciate  the  new  method  or  to  use  it  to  the  best  advantage. 
Hence  no  explicit  directions  were  issued  when  the  new  system  was 
announced,  but  farmers  were  advised  to  study  the  matter  for  them- 
selves and  to  make  experiments  with  a  few  rows  of  cotton  in  order 
to  see  that  they  really  understand  the  principle  and  to  make  sure 
that  they  are  able  to  secm-e  an  advantage  from  it  before  attempting 
to  apply  it  to  their  whole  crop. 

The  two  features  of  the  new  system — deferred  thinning  and  closer 
spacing — ^must  be  properly  combined  in  order  to  insure  a  favorable 
result.  Most  farmers  beHeve  that  either  of  these  changes  will  injure 
the  crop,  and  the  danger  is  that  they  will  try  one  change  without  the 
other  instead  of  making  a  complete  break  with  previous  theories  and 
methods.  Until  the  principle  of  branch  control  is  understood  it  is 
difficult  to  beUeve  that  two  apparently  injurious  changes  can  have  a 
beneficial  result.  Attention  must  be  called  to  the  pecuUar  structure 
and  habits  of  the  cotton  plant,  in  order  to  place  in  the  hands  of  the 
farmer  this  new  power  of  controlling  the  development  of  his  crop. 
The  introduction  and  general  utilization  of  the  new  system  is  hardly 
to  be  expected  without  a  campaign  of  education.  Not  many  farmers 
will  be  able  to  believe  the  new  doctrine,  and  still  fewer  will  apply  it 
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successfully,  merely  from  reading  or  hearing  about  it.  They  must  be 
induced  to  try  the  experiment  for  themselves,  and  to  encourage  this 
tendency  nothing  is  so  good  as  an  example.  Hence,  it  is  believed  that 
the  following  letter  from  one  of  the  cooperators  of  the  Department  of 
Agriculture  in  South  Carolina  will  be  of  interest: 

Easlby,  S.  C,  February  14^  1914. 
Mr.  O.  F.  Cook,  WaMngUm,  D.  C, 

Dear  Mr.  Cook:  Perhaps  you  may  remember  that  in  the  very  late  patch  of  Colum- 
bia one  row  was  left  thick.  I  carefully  gathered  and  weighed  that  row,  as  I  also  did 
the  row  on  either  side.    The  result  was  as  follows: 


Number  and  length  of  row. 


1.  335  feet. 
3.  8.'>2  feet. 
3.350  feet. 


Num- 
ber of 
plants. 


118 
294 
110 


First 
picking. 


Pounds. 
16 
28 
20 


Second 
picking. 


Pounds. 
0 


13i 
12j 


Total 
yield. 


Pounds, 
25 


32} 


Yield 
per  acre. 


Pounds 

655 

1,020.9 

798 


Propor- 
tion 
ofllut.! 


Percent. 
30.0 
81.0 
29.5 


Lenfth 
staple.i 


Inches. 

If" 


>  These  figures  were  added  at  Washington,  on  the  basts  of  the  samples  furnished  by  Mr.  Carpenter.  It 
will  be  observed  that  the  rows  reportea  In  Mr.  Carpenter's  letter  are  of  unequal  length ,  whicn  makes  it 
•omewhat  di/ncult  to  compare  the  results.  On  a  bttris  of  computation  for  rows  of  a  unllorm  length  of  300 
feet,  the  yields  of  the  three  rows  would  have  been  22.37  pounds,  35.31  pounds,  and  27.20  pounds,  respectively. 

About  one-third  were  cut  off  by  frost.  ^ 

The  increased  yield  of  the  third  row  over  the  first  row  was  probably  due  in  a  large 
measure  to  the  ^t  that  this  row  was  within  10  feet  of  the  terrace  and  the  soil  is  there- 
fore deeper.  Recognizing  this  inequality  caused  me  to  take  the  row  on  either  side 
for  comparison  with  our  crowded  row. 

However,  I  would  not  trespass  on  your  time  with  these  results — ^for  they  hftve  already 
been  established  by  your  Norfolk  experiment — ^had  I  not  wished  you  to  assist  me  one 
step  more.  I  especially  desire  to  know  if  there  is  any  effect  on  the  lint,  and,  if  so, 
in  what  way.  Possibly  you  may  have  made  this  investigation.  If  so,  I  would  appre- 
ciate receiving  the  bulletin  containing  the  results. 

But  as  you  may  not  have  made  the  inquiry,  I  have  mailed  to-day  to  Mr.  Anders  a 
sample  of  seed  cotton  from  each  of  these  three  rows,  hoping  that  with  the  appliances 
that  doubtless  your  office  has  he  may  be  able  to  throw  some  light  on  this,  to  the  pro- 
ducer, most  interesting  question. 

Yours  truly,  C.  H.  Gabpbnteb. 

RESULTS  OF  OTHER  EXPERIMENTS. 

The  results  secured  by  Mr.  Carpenter  are,  as  lie  recognized,  in  sub- 
stantial accord  with  those  obtained  in  experiments  with  the  new 
method  of  thinning  at  Norfolk,  Va.,  in  the  season  of  1912,  as  published 
in  Circular  No.  115  of  the  Bmreau  of  Plant  Industry.  In  Mr.  Car- 
penter's experiment  the  close-spaced  row  exceeded  one  of  the  open 
rows  by  57.8  per  cent  and  the  other  by  29.8  per  cent.  At  Norfolk 
in  1912  the  average  gain  of  7  close  rows  compared  with  7  open  rows 
was  53  per  cent.  In  a  similar  experiment  in  1913,  in  which  37  rows 
¥^ere  compared  with  37  open  rows,  the  average  gain  of  the  close  rows 
oi^er  the  open  rows  was  35  per  cent  in  the  first  picking  and  26  per 
cent  in  the  total  crop.  Figure  1  affords  a  graphic  illustration  of 
the  behavior  of  the  close  and  open  rows  of  the  experiment  of  1912 
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and  an  equal  number  of  rows  of  the  experiment  of  1913.  These 
experiments  were  made  with  the  Durango  cotton,  instead  of  with 
the  Columbia,  and  the  plants  were  left  much  closer  in  the  rows  than 
in  Mr.  Carpenter's  experiment. 

Of  course,  it  is  not  to  be  expected  that  all  experiments  will  show 
such  striking  advantages  for  the  close-spaced  rows.  The  desirability 
of  suppressing  the  vegetative  branches  was  first  recognized  in  experi- 
ments with  Egyptian  cotton  in  Arizona  and  southern  California, 
though  the  actual  diflferences  in  yield  have  been  less  striking  under 
the  conditions  in  the  Southwest,  because  the  seasons  are  longer. 
With  sufficiently  long  seasons  and  ideal  conditions  in  other  respects, 
the  open  rows  might  equal  the  close  rows,  but  most  seasons  are  not 
ideal,  and  it  is  usually  a  practical  advantage  to  secure  an  early  crop. 
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Fio.  1.— Diagrams  showing  comparatlye  yields  of  close^paoed  and  open-spaced  rows  of  Durango  oottoiiy 
each  row  representing  0.01  of  an  acre.  A^  Grown  at  the  Virginia  Track  Experiment  Station  at  Dia- 
mond Springs,  Va.,  in  1912;  By  grown  at  Deep  Creek,  Va.,  in  1913. 

Under  weevil  conditions  earliness  is  recognized  as  a  matter  of  primary 
importance,  for  insects  are  often  able  to  prevent  the  setting  of  any 
bolls  in  the  latter  part  of  the  season. 

NO  ADVERSE  EFFECT  ON  THE  UNT. 

In  answering  Mr.  Carpenter's  question  regarding  the  eflfect  of  closer 
spacing  on  the  length  of  the  lint,  ihe  samples  received  by  Mr.  Anders 
were  carefully  compared  by  combing  out  the  lint  of  individual  seeds 
and  mounting  them  in  parallel  series  and  the  ginned  fiber  was  sub- 
mitted to  an  expert  classer,  Mr.  D.  E.  Earle.  In  neither  of  these 
examinations  was  it  possible  to  detect  any  indication  of  an  adverse 
effect  due  to  the  closer  spacing.  The  position  of  the  rows  on  the 
terrace  seemed  to  have  had  more  influence  than  the  distance  between 
the  plants  in  the  rows.  The  lint  of  the  outside  row  was  slightly 
longer  than  that  of  the  inside  row,  with  the  close-spaced  row  strictly 
intermediate  and  not  at  all  mferior  in  strength  or  drag  to  the  others, 
but,  if  anything,  slightly  better,  in  the  opinion  of  Mr.  Earle. 

It  would  not  appear  xmreasonable  to  suppose  that  there  might  be 
at  least  a  very  sUght  shortening  of  the  lint  as  a  result  of  closer  plant- 
ing, for  it  has  been  observed  in  some  experiments  that  the  bolls  of 
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ike  close-spaced  rows  averaged  somewhat  smaller  and  that  a  larger 
percentage  of  the  bolls  had  only  four  locks.  But  it  seems  likely  that 
any  slight  difference  that  may  exist  in  the  length  of  the  lint  will  be 
more  than  made  good  by  the  greater  uniformity.  Large  overgrown 
plants  often  yield  very  irregular  lint,  because  they  are  much  more 
Hkely  to  be  checked  severely  by  unfavorable  conditions.  It  has  been 
noticed  in  some  of  the  experiments  that  when  the  large  plants  in  the 
open  rows  become  wilted  in  the  middle  of  the  day,  the  smaller  plants 
in  the  close  rows  remain  fresh.  An  effect  of  this  kind  may  be  respon- 
sible for  the  different  lint  percentages  found  in  the  samples  sent  by 
Mr.  Carpenter.  The  samples  were  divided,  so  that  two  independent 
determinations  of  the  percentage  could  be  made  in  each  case,  but  the 
results  were  the  same. 

SUGGESTIONS  FOR  FURTHER  EXPERIMENTS. 

As  Mr.  Carpenter's  letter  shows,  the  experiment  was  a  very  simple 
one  that  any  farmer  could  make  for  himself  if  sufficiently  interested 
in  learning  how  to  use  the  new  system.  More  accurate  comparisons 
can  be  made,  of  course,  if  the  new  system  is  appUed  to  several  rows 
or  small  blocks  alternating  with  others  thinned  in  the  usual  way,  but 
even  a  single  row  may  serve  to  demonstrate  the  principal  effects  of  the 
improved  method,  the  suppression  of  the  vegetative  branches  and  the 
increased  earliness  of  the  crop.  No  special  precautions  are  necessary 
in  the  planting  or  cultivation  of  the  rows  that  are  to  be  thinned  in  the 
new  way,  except  to  keep  them  from  being  chopped  out  too  early  with 
the  rest  of  the  field.  If  general  advice  were  to  be  given,  8  or  9  inches 
might  be  suggested  as  a  safe  distance,  but  under  some  conditions 
closer  spacing  may  be  better.  In  experiments  with  Egyptian  cotton 
in  Arizona,  rows  spaced  to  3  inches  have  given  the  highest  yield  at 
the  first  picking. 

In  many  cases  all  that  is  necessary  is  to  leave  the  experimental 
rows  without  chopping  until  the  plants  are  8  or  10  inches  high  and 
then  thin  out  to  8  or  10  inches  apart  in  the  rows.  A  still  safer  course 
is  to  thin  to  2  or  3  inches  when  the  plants  are  8  or  10  inches  high 
and  to  make  the  final  thinning  when  the  plants  are  12  to  15  inches 
high.  For  the  final  thinning,  any  distance  from  6  to  12  inches  in 
the  row  is  likely  to  give  better  results  than  a  greater  distance,  if  the 
thinning  is  done  at  the  right  time. 

It  will  be  found  interesting  to  vaiy  the  time  of  thinning  as  well  as 
the  spacing  in  the  row.  Under  some  conditions  it  may  be  desirable 
to  leave  the  plants  till  they  are  12  or  even  15  inches  tall  before  thin- 
ning and  then  pidl  out  only  a  few  of  them.  One  advantage  of  leav- 
ing several  rows  to  be  thinned  by  the  new  method  is  that  different 
distances  can  be  tried,  so  that  the  fanner  who  studies  his  experiment 
can  form  his  own  jud^nent  regarding  the  best  distance  for  the  variety 
and  the  local  conditiojos.    Thinning  too  early  allows  too  many  of 
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the  v^etative  branches  to  start,  so  that  the  object  of  BUppressisg 
these  branches  is  only  partially  accomplished.  In  cool  Beasons  or 
under  conditions  that  do  not  favor  the  rapid,  Inxtuiant  growth  of  the 
young  plants  somewhat  earlier  thinning  may  be  advisable,  for  under 
such  conditions  there  is  less  danger  of  producing  vegetative  branches. 
With  this  danger  avoided  it  is  desirable  to  allow  the  fruiting  branches 
to  develop  as  rapidly  as  possible.  Some  varieties  have  less  tendency 
to  produce  vegetative  branches,  and  it  may  be  that  such  varieties 
can  be  thinned  somewhat  earlier  without  losing  the  advantage  of  sup- 
pressing the  vegetative  branches.  But  there  is  seldom,  if  ever,  any 
advantage  in  having  the  young  plants  stand  wide  apart.  Usually 
they  grow  much  more  rapidly  when  allowed  to  remain  close  together 
during  the  seedling  stage. 


Fia.  3.— IHagrama  of  pUnta  grovtug  in  IG  feet  of  adjoceot  open-sp«ced  uid  cl{B&«pw»d  rows  ol  Daraiigo 
ooMon  at  Deep  Creek,  near  Nortolk,  Va.  These  are  portiona  o(  two  of  the  towB  iBpnisenl*d  In  tbe 
dlB^nun  Bhown  at  £  In  flgurs  1. 

If  the  stand  is  very  thick,  so  that  the  seedlings  stand  on  the  average 
less  than  I  or  2  inches  apart  in  the  row,  a  slightly  early  thinning  or 
chopping  may  be  advisable,  to  open  up  the  thickest  places  where  the 
young  plants  may  become  too  spindling,  but  not  enough  plants  should 
be  takna  out  to  break  the  continuous  hedge  formation  of  the  row. 
The  exposure  of  the  stalks  of  the  young  plants  to  the  sunlight  seems 
to  be  one  of  the  exciting  causes  that  induce  the  development  of  veg- 
etative branches.  Young  plants  that  stand  6  inohea  or  more  from 
their  neighbors  are  likely  to  put  forth  full  sets  of  vegetative  branches 
if  other  conditions  are  favorable  for  luxuriant  growth.  Hence,  the 
plants  must  be  kept  less  than  6  inches  apart  in  the  early  stages  if 
suppression  of  the  branches  is  to  be  insured.  The  nature  of  the  effect 
produced  by  keeping  the  plants  closer  together  in  the  rows  may  be 
understood  by  reference  to  figure  2,  which  shows  a  diagram  prepared 
by  Mr.  Q.  S.  Meloy  from  actual  counts  of  bolls  and  measurements  of 
tbe  main  stalks  and  vegetative  branches  of  plants  growing  in  adja- 
cent rows  in  an  experiraeat  with  Durango  cotton  near  Norfolk,  Va., 
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in  the  season  of  1913.  The  distances  between  the  plants,  the  height 
of  the  main  stalks,  and  the  length  of  the  vegetative  branches  are  drawn 
to  the  same  scale.  It  will  be  seen  that  development  of  the  vegetative 
branches  has  been  restricted  greatly  in  the  close-spaced  row  and  that 
most  of  the  bolls  are  produced  on  fruiting  branches  of  the  main  stalks 
instead  of  on  the  vegetative  branches.  On  October  30  there  were  53 
open  bolls  on  the  open-spaced  plants  as  compared' with  113  open  bolls 
in  the  same  distance  in  the  adjacent  closenspaced  row. 

Where  the  stand  is  poor,  so  that  the  average  distance  between  the 
plants  is  3  or  4  inches  and  the  conditions  do  not  favor  luxuriant 
growth,  some  of  the  rows  may  be  left  without  any  thinning,  and  these 
are  likely  to  be  earlier  and  more  productive  than  those  that  are 
thinned.  This  will  afford  still  more  striking  evidence  of  the  fact  that 
the  present  method  of  thinning  early  to  wide  distances  often  reduces 
the  yield.  When  thinning  is  deferred,  the  farmer  can  handle  his  crop 
in  closer  accord  with  the  actual  conditions  of  growth. 

INCIDENTAL  ADVANTAGES  OF  CLOSER  SPACING. 

Leaving  the  plants  close  together  in  the  earlier  stages  is  distinctly 
beneficial  on  account  of  the  mutual  protection  against  exposure  to 
heat  and  cold,  and  especiaUy  against  the  wind,  which  often  kills 
young  seedlings  that  have  been  thinned  too  early.  The  wind  may 
be  directly  injurious  by  breaking,  beating,  or  shriveling  the  plants, 
and  indirectly  by  blowing  sand  against  the  young  stalks  until  they 
are  woimded  or  actually  cut  off. 

Exposure  is  also  responsible  for  extensive  injuries  to  young  seed- 
lings by  the  leaf-cut  disorder.  This  is  often  confused  with  the  leaf 
curl  caused  by  plant  lice,  but  in  reality  is  entirely  distinct.  Leaving 
the  young  plants  closer  together  is  a  means  of  reducing  leaf-cut 
injury  and  of  shortening  the  period  of  susceptibility.* 

The  exposure  of  the  seedlings  to  such  dangers  is  increased  when 
cotton  is  planted  very  early.  Many  farmers  prefer  to  plant  early, 
especially  in  Texas  and  other  Southwestern  States,  because  they 
have  noticed  that  late-planted  cotton  ''grows  more  weed'';  that  is, 
the  plants  are  too  luxuriant  and  have  too  many  vegetative  branches. 
But  with  a  practical  method  of  controlling  the  formation  of  the 
branches  there  is  less  reason  for  taking  the  other  risks  of  very  early 
planting. 

Another  advantage  of  later  thinning  is  that  the  weak  and  deformed 
or  otherwise  abnormal  plants  are  easily  recognized  and  pulled  out, 
leaving  the  best  individuals  to  produce  the  crop.  Preserving  the 
continuous  hedge  formation  of  the  rows  also  keeps  the  weeds  from 
springing  up  between  the  plants  and  close  along  the  rows,  so  that 
not  so  much  hand  labor  is  required  in  weeding  and  hoeing.     The 

1  Cook,  O.  T.    Leaf  cut,  or  tomosis,  a  disord^  of  cotton  seedlings.    U.  S.  Department  of  Agrioultore, 
Bureau  of  Plant  Industry,  Circular  120, 1913. 


12  PABMEBS'  BULLETIN  WL 

more  upright  f onn  of  the  plants  leaves  more  open  space  between  the 
rows  and  permits  horse  cultivation  to  be  continued  later  in  the  sea- 
son. The  foliage  is  not  so  close  to  the  ground,  and  there  are  more 
chances  that  fallen  buds  or  ''squares"  containing  weevil  larvae  will 
be  reached  and  dried  out  by  the  sun  than  when  the  plants  are  allowed 
to  send  out  long  branches  from  the  base  of  the  stalk.  If  open-spaced 
plants  are  at  all  luxuriant,  the  lower  branches  are  likely  to  become 
prostrate,  so  that  the  ground  is  completely  covered. 

Thus,  it  becomes  apparent  that  many  cultural  operations  and 
factors  of  production  are  likely  to  be  affected  by  the  application  of 
the  principle  of  branch  control.  This  is  the  reason  why  it  seemed 
best  to  announce  the  application  of  the  principle  of  controlling  the 
formation  of  the  branches  as  a  new  system  of  cotton  culture  rather 
than  as  an  improved  method  of  thinning.  The  suppression  of  the 
vegetative  ln*anches  by  later  and  more  gradual  thinning  is  a  radical 
departure  from  the  present  system  and  opens  the  way  to  many  other 
improvements  of  cultural  methods. 

CONCLUSIONS. 

The  new  system  of  cotton  culture  is  based  on  the  application  of  a 
principle  not  hitherto  recognized  in  cultural  experiments — the  con- 
trol of  the  vegetative  branches  by  improved  methods  of  thinning. 
The  formation  of  vegetative  branches  can  be  controlled  by  leaving  the 
plants  closer  together  during  the  early  stages,  until  the  stalks  have 
grown  beyond  the  stage  where  vegetative  branches  are  produced. 

The  essential  feature  of  the  new  system  is  later  or  more  gradual 
thinning.  This  makes  it  possible  to  leave  more  plants  in  the  rows 
than  is  now  customary,  and  yet  injurious  crowding  is  avoided 
through  suppression  of  the  vegetative  branches. 

The  control  or  suppression  of  the  vegetative  branches  also  permits 
an  earUer  development  of  fruiting  branches  and  leads  to  the  produc- 
tion of  an  earUer  crop.  In  regions  where  the  period  of  crop  produc- 
tion is  Umited,  either  by  short  seasons  or  by  the  presence  of  the  boll 
weevil,  increased  earliness  is  a  means  of  securing  larger  yields. 

When  the  incidental  advantages  are  understood  and  added  to  the 
chief  consideration  of  increased  earliness  and  larger  yields  in  short 
seasons,  the  prospect  of  usefulness  for  the  new  system  appears  very 
large.  It  is  especially  adapted  to  weevil  conditions,  for  there  the 
problem  of  short-season  production  is  most  acute.  No  other  way 
has  been  suggested  whereby  it  is  possible  for  the  farmer  to  gain  such 
direct  control  of  the  behavior  of  his  crop.  The  danger  of  weevil 
injury  is  greatest  under  conditions  that  favor  the  luxiuiant  growth 
of  the  young  plants  and  induce  the  formation  of  large  numbers  of 
vegetative  branches,  and  it  is  under  such  conditions  that  the  control 
of  the  formation  of  branches  becomes  most  effective  as  a  method 
of  weevil  resistance. 

o 
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Every  owner  of  a  dairy  herd  should  consider  it  his  duty  to  him- 
self and  to  the  community  to  keep  only  healthy  cows,  supply  them 


no.I.— AdnnmllkalniidcaDalablettmllkliigtlme.    NoUlbei;l»n3ult,»Dltarymakin«stODl,xiiuII- 
toppnll, cow  with  clean  flanks  and  uddar.UKlaaiilUry  stsblaccuslnictlOD,    Under  these  ctodltftnu It 
bin  easy  mattnlo  produoa  clean  milk. 
NoTt—Thtebullslin  Is  intended  (obeo[«3peciBlvaIiia  10  all  pusansengBEsd  In  tb«  product  iDDDf  milk, 

md  alio  lo  consumers  who  are  mterestad  In  procuring  dean,  »fe  nilk. 
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with  wholesome  feed  and  keep  them  in  clean,  comfortable  quarters. 
He  will  also  find  it  the  most  profitable. 

The  milkers  and  all  who  handle  the  milk  should  realize  that 
they  have  in  their  charge  a  food  which  is  easily  contaminated;  and 
should  therefore  take  all  reasonable  precautions  to  prevent  the  milk 
froiii  becoming  a  source  of  danger  to  themselves  and  others. 

The  consumer  should  understand  that  clean,  safe  milk  is  worth 
more  and  costs  more  to  produce  than  milk  which  contains  dirt  and 
disease  germs  and  should  therefore  be  willing  to  pay  more  for  it 
than  for  dirty  milk,  which  is  dear  at  any  price. 

DEFINITION   OF  CLEAN  MILK. 

While  a  rigid  application  of  the  definition  of  the  word  *' clean" 
would  exclude  milk  which  contains  foreign  matter  or  any  bacteria 
whatever,  for  ordinary  purposes  we  may  understand  clean  milk 
to  be  milk  from  healthy  cows  that  is  free  from  dirt  and  contains 
only  a  small  number  of  bacteria,  none  of  which  are  of  a  disease- 
producing   nature. 

By  exercising  proper  care  the  number  of  bacteria  which  get  into 
the  milk  during  the  process  of  milking  is  small,  but  these  will  increase 
rapidly  if  the  milk  is  not  kept  cool  until  used. 

If  fresh  milk  contains  a  large  number  of  bacteria,  it  indicates 
that  the  milk  has  become  contaminated  during  the  process  of  milking, 
although  in  some  cases  many  of  the  bacteria  may  come  from  an 
infected  udder. 

If  milk  contains  large  numbers  of  bacteria  when  it  reaches  the 
consumer  either  it  is  not  fresh,  has  come  from  a  diseased  cow  or  has 
otherwise  been  contaminated,  or  it  has  not  been  kept  cool.  Although 
such  milk  may  contain  no  visible  dirt,  it  is  not  bacteriologically 
clean  and  should  not  be  sold  as  clean  milk. 

If  TTiillr  contains  laige  numbers  of  blood  corpuscles  or  pus  cells, 
it  is  an  indication  that  the  cow  from  which  it  was  drawn  is  diseased. 

Milk  from  a  diseased  cow,  from  one  about  to  calve,  or  from  one 
that  has  very  recently  calved  possesses  abnormal  qualities,  and 
though  it  may  not  always  be  dangerous  to  use,  it  can  not  be  con- 
sidered as  clean  milk  and  should  not  be  used  as  such. 

BACTERIA  IN   MILK. 

All  milk  unless  collected  under  very  exceptional  circumstances 
contains  some  bacteria.  (Bacteria  are  single-celled  plants  so  small  that 
they  can  not  be  seen  with  the  naked  eye.)  Milk  furnishes  all  the  food 
material  and  other  necessary  conditions  for  bacterial  growth.  The 
bacteria  commonly  foimd  in  milk  grow  most  rapidly  at  temperatures 
between  80^  and  100°  F.  Each  bacterium  at  maturity  divides 
into  two  and  imder  favorable  conditions  the  two  new  individuals 
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may  become  full  grown  and  repeat  the  proceas  of  division  in  20  or 
30  minutes.  At  a  temperature  below  the  moat  favorable  point  the 
growth  of  bacteria  is  retarded,  but  continues  slowly.  Growth 
at  70°  is  rapid;  at  50°  it  is  much  retarded,  and  at  40°  or  below  it  is 
very  slow.  Some  bacteria  continue  to  grow,  however,  even  at  the 
freezing  point. 

The  rapidity  with  which  bacteria  multiply  in  milk,  at  dififerent 
temperatures,  is  shown  in  Table  I. 

Table  I. — Rapidity  with  which  baeUria  multiply  m  mHi. 
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If  the  milk  had  contained  1,000  bacteria  jjer  cubic  centimeter  at 
the  beginning,  the  part  held  at  50"  F.  would  have  contained  4.100 
bacteria  at  the  end  of  24  hour^ 
while  that  held  at  68"  F.  would 
have  contained  6,128,000.  The 
effect  of  temperature  upon  the 
growth  of  bacteria  is  shown 
graphically  in  figure  2. 

Many  of  the  bacteria  com- 
monly found  in  milk  produce  no 
apparent  change  in  the  milk. 
Otiiers  may  change  the  flavor 
without  changing  the  appear^ 
ance,  while  ^ome  of  the  most 
common  types  of  bacteria  cau^e 
marked  changes  in  both  appear- 
ance and  flavor.  In  this  class  are  included  the  bacteria  which  sour 
the  milk  by  converting  the  sugar  into  lactic  acid  and  those  which 
form  a  sweet  curd.  Another  tyjie  destroys  the  casein  and  albumen 
<n  the  milk  and  causes  putrefaction  and  bad  odors. 

The  number  of  bacteria  in  milk  depends,  first,  on  the  number  of 
bacteria  in  the  udder;  second,  on  the  amount  of  contamination  from 
outside  sources;  and,  third,  on  the  rapidity  of  the  bacterial  growth. 
The  rate  of  growth  depends  on  the  temperature  at  which  the  milk 
is  held. 


IS.  2.— Thii  diagram  (Biter  Coud)  gtaoirs  the  rapid- 
Itv  with  which  bacteria  multiply  In  miUciiotprDp- 
erljr  cooled.  A  slngla  bacterium  (a)  In  34  boars 
multiplied  to  S  {by  Id  milk  kept  at  (>0°  F,;  (e) 
represents  the  number  that  develap  boiD  a  sUigle 
bacurlnm  kept  24  houn  In  mDk  at  TO*  P. 


4  fARMERS'  BULLETIN  602. 

SOURCES  OF  MILK  CONTAMINATION. 

Bacteria  find  their  way  into  the  milk  from  various  sources.  Some 
may  come  from  the  udder  itself,  where  they  grow  in  the  milk  cisterns 
and  ducts.  The  greater  number,  however,  come  from  the  dust  of  the 
air,  the  dirt  from  the  udder  and  flanks,  from  the  milker,  and  from 
unclean  utensils.  Disease-producing  bacteria  may  get  into  the  milk 
from  cows  having  such  diseases  as  tuberculosis,  or  from  people  who 
handle  the  milk,  who  may  themselves  have  contagious  diseases  or 
who  have  been  taking  care  of  patients  afflicted  with  such  diseases 
as  typhoid  fever,  diphtheria,  and  septic  sore  throat. 

The  consumer  is  sometimes  responsible  for  the  contamination  of  the 
milk.  Milk  bottles  should  not  be  taken  into  a  sick  room,  because 
infectious  diseases  can  be  spread  by  carrying  infected  bottles  back  to 
the  dairy  farm.  If  bottles  are  left  where  there  are  contagious  dis- 
eases, they  should  not  be  collected  by  the  milkman  until  they  have 
been  properly  disinfected  by  the  board  of  health.  In  the  case  of 
typhoid  fever  or  other  serious  diseases  which  may  be  carried  in  the 
milk,  it  is  better  for  the  consumer  to  put  out  a  covered  dish  for  the 
milk  or  have  it  delivered  to  some  member  of  the  household.  Until 
official  permission  has  been  granted,  no  milk  bottles  should  be 
removed  from  a  home  in  which  there  is  or  has  recently  been  a 
case  of  communicable  disease.  The  consumer  should  not  use  milk 
bottles  for  holding  vinegar,  kerosene,  or  liquids  other  than  milk. 

IMPORTANCE  OF  CLEAN  MILK  TO  THE  CONSUMER. 

The  consumer  is  interested  in  clean  milk  primarily  because  no  one 
cares  to  use  a  food  which  is  not  produced  and  handled  under  sanitary 
conditions.  There  is  a  more  direct  interest,  however,  because  of  the 
danger  of  contracting  disease  which  may  be  communicated  by  this 
means.  Serious  epidemics  of  typhoid  fever,  septic  sore  throat,  and 
other  diseases  have  been  disseminated  through  the  milk  supply. 
The  weight  of  scientific  evidence  at  the  present  time  leads  to  the 
conclusion  that  tuberculosis  may  be  transmitted  from  animals  to 
human  beings,  particularly  children,  who  consume  raw  milk  contain- 
ing tubercle  bacilli. 

Cleanliness  is  not  an  absolute  safeguard  against  disease,  but  it  is 
the  greatest  factor  in  preventing  contamination.  From  the  health 
standpoint  there  is  great  danger  not  only  from  the  specific  disease- 
producing  bacteria  previously  mentioned,  but  from  milk  that  con- 
tains large  numbers  of  miscellaneous  bacteria  which  may  cause 
serious  digestive  troubles,  especially  in  infants  and  invalids  whose 
diet  consists  chiefly  of  milk.  There  is  also  the  minor  consideration 
of  the  loss  to  the  consumer  from  mUk  souring  or  otherwise  spoiling 
before  it  can  be  used.  The  cleaner  the  mUk,  the  longer  it  will  keep 
good  and  sweet. 
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IMPORTANCE  OF  CLEAN  MILK  TO  THE  PRODUCER. 

dean  milk  not  only  benefits  the  consxmier,  but  the  milk  producer 
who  will  consider  this  subject  from  an  xmbiased  standpoint  will  find 
many  ways  in  which  he  himself  is  benefited  by  producing  clean  milk. 
There  are  a  number  of  items  in  this  connection  which,  when  considered 
alone,  may  seem  unimportant,  yet  collectively  they  are  of  great  im- 
portance. Moreover,  they  are  not  only  of  immediate  value,  but 
have  a  cumulative  value  reaching  far  into  the  future.  Tuberculin 
testing,  for  example,  is  not  only  a  safeguard  to  the  purity  of  the  milk 
supply  for  the  consumer,  but  is  a  means  of  assisting  the  producer 
to  protect  his  herd  against  future  ravages  of  tuberculosis. 

Most  producers  of  market  milk  have  experienced  the  chagrin  of 
having  a  shipment  of  milk  refused  or  returned  because  it  reached  the 
market  sour,  tainted,  or  otherwise  in  poor  condition.  Although 
such  milk  may  be  used  for  feeding  pigs  it  usually  means  a  complete 
loss  to  the  producer,  as  it  costs  too  much  to  transport  it  back  to  the 
farm  and  because,  depending  on  the  market  as  an  outlet  for  his  milk, 
he  has  no  means  for  utilizing  small  amounts  at  imcertain  intervals. 
Another  important  consideration  is  the  unpleasant  effect  upon  the 
purchaser.  Delivering  som*  or  tainted  milk  usually  results  in  losing 
the  confidence  of  the  dealer;  or  if  it  is  deUvered  direct  to  the  con- 
sumer, it  means  the  loss  of  good  customers.  A  reputation  for  clean 
milk  means  fewer  complaints,  a  better  class  of  patrons,  and  a  steady 
market  for  the  product  of  the  dairy. 

Safeguarding  the  purity  of  the  milk  is  a  protection  to  health  on  the 
farm  in  several  ways;  first,  the  health  of  the  farmer's  family,  who 
use  a  portion  of  the  milk  themselves;  second,  the  health  of  the  calves, 
which  live  largely  on  milk.  Healthy  cows  to  breed  from  and  pure 
vn'iWc  to  feed  upon  are  two  important  factors  in  rearing  thrifty  calves 
and  in  the  development  and  maintenance  of  a  healthy  and  profitable 
herd.  Aside  from  these  immediate  and  definite  benefits  there  is 
another  consideration,  not  immediately  measiu-able  but  of  vast 
influence,  namely,  the  moral  influence,  for  no  one  can  learn  to  produce 
good  and  clean  nulk  without  learning  good  methods  of  care  and  man- 
agement of  the  herd,  and  the  study  of  these  things  leads  to  greater 
care  and  intelligence  in  the  economic  features  of  the  busiaess. 

THE  COST  OF  MILK. 

• 

There  has  been  too  much  indifference  on  thQ  part  of  consumers  with 
respect  to  the  cleanliness  of  milk;  too  many  of  them  desire  to  buy  nulk 
at  a  low  price  and  do  not  give  any  consideration  to  quality.  Dirty 
milk  may  prove  expensive  as  a  gift,  while  clean  milk  may  be  eco- 
nomical even  at  a  high  price;  the  cheapest  article  is  often  the  most 
expensive.    A  higher  price  for  clean  milk  may  be  a  cheap  insurance 
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against  some  form  of  sickness.  It  is  gratifying  to  note,  however, 
an  increasing  demand  for  good,  clean  milk.  This  demand  has  re- 
sulted in  more  stringent  regulations  concerning  the  sanitary  conditions 
associated  with  the  milk  supply.  Compliance  with  these  sanitary 
ndes  requires  additional  care,  attention,  and  extra  expense  on 
the  part  of  the  producer  of  the  milk,  and  while  this  expense  may  not 
be  large,  it  is  only  fair  that  the  consumer  should  pay  his  share  of 
the  cost  of  improving  the  quality  of  the  milk.  The  consimier  can  not 
expect  to  purchase  a  clean,  safe  milk  at  the  same  price  as  a  dirty  milk 
which  endangers  the  health  of  his  family. 

A  more  serious  consideration  is  the  marked  increase  in  the  cost 
of  production  which  has  resulted  in  recent  years  from  feed  and  labor 
problems.  This  increase  is  in  keeping  with  the  increase  in  the  cost 
of  almost  every  conmiodity,  and  the  consumer  must  expect  to  pay 
his  portion  of  any  legitimate  increase  in  the  cost  of  production 
occasioned  by  these  conditions. 

On  the  other  hand  there  is  need  of  more  attention  to  better  man- 
agement on  the  average  farm  devoted  to  the  production  of  milk. 
The  amount  of  milk  produced  per  cow  is  frequently  so  low  as  to 
reflect  seriously  upon  the  business  ability  of  the  owner.  A  producer 
who  makes  no  systematic  effort  to  lower  the  cost  of  production  by 
increasing  the  average  production  of  milk  per  cow  is  entitled  to  little 
sympathy  if  he  finds  the  business  unprofitable.  The  profits  yielded 
by  a  good  cow  often  go  to  offset  losses  caused  by  poor  cows  in  the 
same  stable.  The  keeping  of  records  of  production  of  each  individual 
in  the  herd,  the  elimination  of  \mprofitable  cows,  the  improvement  of 
the  herd  through  selection  of  the  best  producers  and  breeding  them 
to  a  bull  of  dairy  merit,  and  the  selection  of  the  best  heifers  from 
such  breeding  are  necessary  to  put  milk  production  on  a  sound  basis. 
Unless  the  producer  does  these  things  he  disregards  the  fundamental 
principles  of  business  economy,  and  it  is  imreasonable  for  such  a  man 
to  expect  the  consumer  to  pay  him  a  profit  on  business  practices 
which  represent  such  economic  waste.  There  is  no  good  excuse  for 
slack  business  methods  on  the  dairy  farm.  Directions  for  keeping 
records  of  milk  yields  and  cost  of  production  are  furnished  by  every 
State  agricultural  college  and  by  the  United  States  Department  of 
Agriculture. 

HOW  TO  PRODUCE  CLEAN  MILK. 

THE  cows  AND  THEIR  CARE. 

To  have  healthy  cows  is  one  of  the  first  essentials  of  the  production 
of  clean  milk.  If  the  cows  are  diseased  their  milk  is  apt  to  contain 
disease-producing  bacteria,  or  be  otherwise  abnormal.  Such  milk  is 
not  clean  nor  safe  as  an  article  of  food  even  though  there  is  no  visible 
dirt  in  it. 
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The  cows  should  be  tested  for  tuberculosis  by  a  capable  veterina- 
rian at  least  once  a  year,  and  if  diseased  animals  are  found  the  herd 
should  be  tested  twice  a  year.  All  cows  which  react,  showing  that 
they  are  infected  with  the  disease,  should  be  removed  from  the  herd 
and  the  stable  and  premises  thoroughly  disinfected.^  No  additions 
should  be  made  to  the  herd  without  subjecting  all  animals  purchased 
to  the  tuberculin  test  before  they  are  brought  to  the  farm.  They 
should  then  be  kept  separate  from  the  other  animals  for  at  least  60 
days  and  retested.  Without  the  use  of  tuberculin  the  cattle  owner 
is  confronted  with  serious  and  continuous  losses;  with  its  use  the 
disease  can  be  eradicated  from  the  herd  and  the  danger  of  its  spread 
to  man  from  this  soiu'ce  removed. 

Special  attention  should  be  given  to  the  condition  of  the  udder, 
and  any  milk  which  appears  slimy,  ropy,  watery,  or  otherwise  abnor- 
mal, should  not  be  used  as  food.  As  a  rule  milk  should  not  be  used 
within  15  days  before  calving  or  during  the  first  5  days  after  calving. 
It  is  well  not  to  use  milk  from  cows  which  have  been  given  powerful 
drugs,  for  they  may  pass  through  the  tissues  of  the  mammary  gland 
and  into  the  milk. 

The  external  condition  of  the  cow  is  a  most  important  factor  in  the 
production  of  clean  milk.  One  of  the  greatest  soiu'ces  of  milk  con- 
tamination is  the  dirt  on  the  outside  of  the  animal's  body.  It  is 
therefore  essential  that  extra  care  be  given  to  keeping  the  cow  free 
from  accumulations  of  mud  and  maniu'e.  Grooming  is  usually  dis- 
pensed with  as  it  costs  money,  yet  there  is  far  more  reason  for  the 
daily  grooming  of  an  animal  that  produces  htunan  food  than  of  a 
horse  which  hauls  a  manure  spreader  or  a  garbage  wagon.  Custom, 
however,  demands  that  the  horse  be  kept  clean  and  this  custom 
must  be  extended  to  include  cows  on  farms  where  clean  milk  is 
produced.  Cows  on  pasture  usually  keep  cleaner  than  when  in  the 
bam,  but  though  they  appear  clean  they  may  be  very  dusty  and 
should  be  brushed  before  each  milking  period.  When  kept  in  stables 
they  require  a  thorough  cleaning  at  least  once  every  day.  It  is  well 
to  clip  the  long  hairs  from  the  udder,  flanks,  and  tail,  in  order  that 
dirt  may  not  cling  to  them.  It  is  desirable  that  the  bedding  be  clean, 
dry,  and  used  in  sufficient  quantities  to  promote  the  comfort  of  the 
animal,  especially  where  the  floor  is  of  concrete. 

The  cow  should  not  be  groomed,  bedded,  or  fed  immediately  before 
miUdng,  as  these  operations  fill  the  stable  air  with  dust  and  bacteria. 
Frequent  attention  to  the  distribution  of  bedding  is  just  as  important 
as  to  supply  a  lai^e  amount  of  it.  Often  a  tour  through  the  stables 
the  last  thing  at  night  and  a  few  minutes'  attention  to  the  distribution 
of  the  bedding  at  that  time  will  save  half  an  hour's  work  of  cleaning 

1  Directions  for  disinfecting  stables  are  given  in  Farmers'  Bulletin  No.  4S0. 
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the  COWS  in  the  morning.  If  the  manure  ia  daily  removed  a  con- 
siderable distance  from  the  stable,  bad  odors  from  it  will  be  kept  from 
tainting  the  milk,  and  it  will  diminish  the  danger  of  contamination 
from  filth-laden  flies.  The  fly  nuisance  is  caused  by  accumulations 
of  manure  in  which  the  flies  breed,  and  if  conditions  are  favorable 
for  daily  removal  of  manure  to  the  fields,  this  should  be  done. 
Flies  carry  bacteria  and  filth,  and  earnest  efforts  should  be  made 
to  keep  the  stable  free  from  them.  If  the  stable  and  its  surround- 
ings are  clean,  free  from  accumulations  of  maniu*e  and  other  mate- 
rials which  attract  flies,  the  stable  can  be  kept  fairly  free  of  them 
by  the  use  of  fly  poison  and  traps.  Good  forms  of  fly  traps  are 
described  in  Farmers'  Bulletins  532  and  540.  In  addition  to  remov- 
ing the  accimiulated  manure  from  the  gutter  every  day,  the  soiled 
bedding  from  imder  the  cow  should  be  raked  back  into  the  gutter 
and  replaced  with  clean  bedding.  No  animals  other  than  cows  should 
be  allowed  in  the  stable.  The  open-shed  system  of  keeping  cows  is 
advocated  by  many  dairymen  and  has  some  advantages,  but  it  is 
essential  that  the  shed  be  kept  dry  and  be  open  on  the  south  side. 
This  method  is  being  thoroughly  tested  at  the  dairy  farm  of  the 
Bureau  of  Animal  Industry  at  Beltsville,  Md. 

The  feed  for  cows  should  be  palatable  and  nutritious.  Moldy  and 
decayed  feed  and  such  feeds  as  may  injuriously  affect  the  cow's 
health  or  the  character  of  the  milk  should  be  carefully  avoided.  The 
odor  and  flavor  of  milk  are  very  readily  affected  by  rape,  cabbage, 
turnips,  and  other  feeds  having  strong  odors,  and  where  these  are  used 
they  should  be  given  after  milking,  in  which  case  there  is  Uttle  danger 
of  contaminating  the  milk.  Where  pastures  are  overrun  with  garlic 
or  wild  onion  the  cows  should  be  removed  from  the  pastm-e  several 
hours  before  milking. 

When  silage  first  came  into  use  as  a  feed  for  dairy  cows  there  were 
many  objections  to  it  on  the  ground  that  it  imfavorably  affected  the 
flavor  of  the  milk,  but  these  complaints  are  now  less  common,  as  the 
bad  flavors  have  been  foimd  to  be  due  to  a  poor  quality  of  silage, 
improper  feeding,  or  because  silage  odors  were  absorbed  from  the 
stable  air.  Good  silage  fed  in  reasonable  amounts  after  milking  will 
not  injure  the  health  of  the  cow  nor  impair  the  quality  of  the  milk. 
It  must  be  fed  after  milking  and  all  imeaten  silage  removed  so  that 
the  silage  odors  will  disappear  from  the  air  before  the  next  milking 
period.  Many  health  authorities  forbid  the  feeding  of  wet  brewers'  or 
distillers'  grains  to  cows  because  the  wet  grains  ferment  rapidly  and 
produce  strong  odors  which  are  absorbed  by  the  milk,  and  under  ordi- 
nary conditions  the  stable  and  cows  become  so  filthy  that  the  produc- 
tion of  clean  milk  is  impossible. 

Owing  to  the  dust  and  odors  which  arise  from  the  feeding  of  hay, 
grain,  and  silage,  it  is  best,  from  a  sanitary  standpoint,  to  feed  after 
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milkJTig  rather  than  before.  A  liberal  supply  of  salt  should  be  pro- 
vided in  a  place  where  the  cows  can  have  ready  access  to  it.  It  is  of 
prime  importance  that  the  cows  have  an  abundance  of  fresh,  pure 
water.  Cows  which  produce  25  pounds  of  milk  a  day  require  75 
pounds  or  more  of  water  daily,  and  instances  are  on  record  in  which 
heavy  milkers  have  consumed  more  than  300  pounds  of  water  a  day. 
This  large  quantity  of  water  is  necessary  not  only  for  the  formation 
of  milk,  but  also  for  the  digestion  and  assimilation  of  the  large  quan- 
tities of  food  consumed,  much  of  which  is  roughage.  It  is  not  wise 
to  permit  cows  to  drink  large  amounts  of  ice-cold  water,  and  in  order 
to  encourage  them  to  drink  a  sufficient  amount  of  water  in  extremely 
cold  weather  it  is  necessary  to  warm  the  water  slightly.  The  water 
trough  should  be  kept  clean  and  be  so  situated  that  the  cows  when 
drinking  will  not  be  exposed  xmnecessarily  to  extremes  of  weather. 

THE   STABLE. 

Whenever  possible  the  stable  should  be  on  high  groimd  with  good, 
natural  drainage.  Poultry  houses,  privies,  hog  sheds,  manure  piles, 
or  surroimdings  which  pollute  the  stable  air  and  furnish  breeding 
places  for  flies  should  not  be  near  the  cow  stable. 

The  silo  may  be  connected  with  the  stable  by  a  feed  room,  but  this 
room  should  be  shut  oflf  from  the  stable  by  a  tight  door.  This  is  con- 
venient and  also  prevents  silage  odors  in  the  stable  except  at  feeding 
time.  After  the  silage  has  been  fed  the  stable  can  be  thoroughly  aired 
before  the  next  milking  period. 

An  ideal  site  for  a  barnyard  is  on  a  south  slope  which  drains  away 
from  the  stable.  If  the  barnyard  is  inclined  to  be  muddy,  it  may 
be  improved  by  drainage  and  by  the  use  of  cinders  or  gravel.  A  clean 
yard  is  a  great  help  in  keeping  the  cows  from  becoming  soiled  by  mud 
and  manure. 

Very  few  farm  buildings  constructed  15  to  20  years  ago  meet  the 
sanitary  requirements  of  to-day.  Bank  bams  are  generally  dark  and 
damp,  as  the  light  is  often  excluded  from  one  or  more  sides,  thus 
making  the  stable  difficult  to  keep  clean.  Stables  which  have  base- 
ments open  on  one  side  for  the  manure  furnish  a  breeding  place  for 
flies.  Bams  which  have  many  exposed  beams,  braces,  and  ledges  on 
which  dust  may  lodge  are  undesirable.  In  these  old  types  of  build- 
ings little  or  no  attention  was  paid  to  proper  ventilation  and  distribu- 
tion of  the  light.  Many  of  them,  however,  can  at  small  expense  be 
remodeled  to  meet  all  sanitary  requirements. 

Construction  of  the  bam  may  be  less  important  than  careful  methods 
in  handling  milk  when  the  keeping  down  of  the  bacterial  content  of 
the  milk  is  considered,  but  the  bam  construction  may  be  such  as  to 
lighten  the  labor  necessary  to  keep  the  bam  and  its  equipment  in  a 
clean  condition.     (See  fig.  3.) 
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The  stable  should  have  a  hard  floor  which  can  be  readily  cleaned; 
for  this  reason  a  dirt  floor  la  undesirable.  A  cement  floor  is  easily 
cleaned  and  prevents  waste  of  the  liquid  manure ;  it  is  liable  to  be  cold, 
however,  and  therefore  extra  bedding  is  required  for  the  cows  to  lie  on. 

The  gutter  back  of  the  cows  should  be  largo  enough  to  hold  tlie 
droppings;  a  width  of  16  to  18  incites  and  a  depth  of  7  inches  are 
usually  sufficient.  The  gutter  should  incline  so  as  to  drain  readily, 
unless  t)»e  liquid  is  taken  up  by  absorbents.  Types  of  stalls  and 
mangers  are  best  which  present  the  least  possible  surface  for  collecting 
dust  and  dirt,  and  the  least  obstruction  to  the  circulation  of  air.  Stalls 
of  wood  havo  many  flat  surfaces  and  cracks  which  are  difRcult  to  keep 


Fio.  3,— lEterioroUhe  dairy  stable  on  tho  brmof  thoU.  H.  Naviil  Acsdemy.  Ttieconstniclion  Isaucli 
u  to  mlnlinlio  tbe  labor  necessary  la  keep  door,  walls,  ceiling,  and  clsble  llttlngs  In  a  clean  and 
sanitary  condition. 

clean  and  in  case  of  outbreaks  of  disease  are  not  easy  to  disinfect 
thorouglily.  Stalls  made  of  metal  pipes  are  tlierefore  prcferablo.  A 
swing  stancliion  is  usually  preferred,  as  it  allows  the  cow  plenty  of 
freedom.  A  low,  smooth  manger  witliout  sliarp  angles  is  easy  to  keep 
clean.  If  tlie  cows  are  tied,  facing  the  center  of  the  bam,  the  walk- 
way behind  them  should  be  5  feet  or  more  in  width  so  the  walls  will 
not  be  soiled  by  spattering  from  the  gutter  and  the  manure  carrier. 

The  most  common  defect  in  dairy  stables  is  a  lack  of  cleanliness: 
cobwebs  on  the  ceiling  and  manure  on  the  walla  are  too  common 
in  such  places.    The  dairjraian  must  not  allow  cobwebs,  dust  or  dirt 
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to  accumvilate  if  he  expects  to  produce  the  highest  grade  of  milk. 
With  a  tight,  smooth  ceiling  and  smooth  walls  without  ledges,  this  is 
not  difficult.  Whitewash  should  be  freely  applied  at  least  twice  a  year 
both  to  walls  and  ceiling,  as  it  helps  to  purify  the  stable  and  to  keep  it 
light.  An  abundance  of  light  is  necessary;  4  square  feet  of  glass  per 
cow  is  generally  sufficient  if  the  windows  are  well  distributed  and 
not  obstructed  in  any  way.  If  the  stable  is  located  with  its  length 
north  and  south  it  receives  the  purifying  benefit  of  both  the  morning 
and  afternoon  sim. 

Every  cow  stable  should  have  a  system  of  ventilation  to  keep  the 
air  fresh  and  piure  and  the  cows  comfortable  without  exposing  them 
to  injurious  drafts.  If  the  smeU  in  the  stable  is  disagreeable  at  any 
time,  it  indicates  that  the  ventilation  is  deficient.  At  least  500  cubic 
feet  of  air  space  should  be  provided  for  each  cow.  Farmers  who 
desire  to  provide  proper  ventilation  in  cow  stables  can  obtain  infor- 
mation on  this  point  by  applying  to  the  Dairy  Division. 

THE  MILK  HOUSE. 

The  building  in  which  the  milk  is  handled  should  be  convenient  to 
the  barn  but  so  placed  as  to  be  free  from  dust  and  stable  odors.  The 
ideal  place  for  it  is  in  a  well-draiaed  spot  somewhat  higher  than  the 
bam.  It  should  not  be  near  the  barnyard,  pig  pen,  privy,  or  other 
source  of  contamination.  In  cold  climates  it  may  be  connected  with 
the  stable  by  a  covered  but  well-ventilated  passageway  with  self- 
closing  doors  at  each  end  to  prevent  odors  passing  from  the  stable  to 
the  milk  house.  With  proper  precautions  the  milk  house  may  be 
in  the  same  building  as  the  stable,  but  it  sliould  be  provided  with  a 
separate  entrance  and  the  walls  between  should  be  tight  and  without 
a  communicating  door  or  window. 

The  principal  purpose  in  building  a  milk  house  is  to  provide  a 
place  where  dairy  products  may  be  handled  apart  from  all  otlier 
operations.  To  carry  out  this  idea  it  is  necessary  to  divide  the 
iaterior  of  the  building  into  two  or  more  rooms  in  order  to  wash  the 
utensils  and  handle  the  milk  in  separate  rooms.  The  milk  house 
and  all  its  equipment  should  be  so  planned  that  unnecessary  steps 
will  be  avoided  and  labor  economized  to  the  greatest  extent.  A 
plan  for  the  milk  house  shown  ia  figure  4  is  given  in  Bureau  of  Animal 
Industry  Circular  No.  195. 

Thorough  cleanliness  must  always  be  kept  in  mind;  therefore  there 
should  be  no  imnecessary  ledges  or  rough  surfaces  inside  the  building, 
so  that  it  can  be  quickly  and  thoroughly  cleaned.  Milk-house  floors 
should  be  of  concrete  and  pitched  to  drain  tlirough  bell  traps. 
Round  edges  at  the  walls  will  prevent  the  collection  of  dust  and  dirt. 
The  walls  and  ceilings  may  be  made  of  matched  boards  but  cement 
plaster  on  painted  metal  lathing  is  better.     Ventilators  arc  necessary 
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U>  keep  the  air  in  the  milk  room  fresh  and  free  from  musty  and  other 
undesirable  odors,  and  to  carry  off  steam  from  the  wash  room. 
Windows  are  of  prime  importance,  as  they  let  in  fresh  tur  and  sunlight, 
and  facibtate  work.  In  summer  ibe  doors  and  windows  should  be 
screened  to  keep  out  fbes  and  other  insects. 

It  is  imperative  that  there  Ije  a  plentiful  supply  of  cold,  running 
water  at  the  dairy  house.  If  it  js  not  possible  to  have  a  gravity 
system  the  supply  may  be  piped  from  an  elevated  tank  fed  by  a 
hydraulic  ram,  engine,  windmill,  or  hand  pump.  The  dairyman  can 
ill  afford  to  spend  his  time  in  carrying  water  in  a  pail  to  cool  his 
milk  and  wash  his  utensils.  Provision  must  also  be  made  for  supply- 
ing an  abimdance  of  hot  water  to  clean  and  wash  utensils.  The 
water  supply  should  be  clean  and  abundant  as  well  as  convenient; 


otherwise  the  cleaning  will  not  be  thorough.  Impure  water  is  a 
source  of  contamination  that  under  no  circumstances  should  be  al- 
lowed on  a  dairy  farm.  Outbreaks  of  tj-phoid  fever  in  cities  have 
been  traced  to  dairy  farms  w}iere  the  wash  water  wa.s  imptire.  Wat^r 
which  comes  from  shallow  wells  receiving  surface  drainage,  or  seep- 
age from  barnyard  or  house  wastes  or  from  pastures,  k  impure  and 
should  not  be  used, 

UTSNaiU. 

All  utensils  which  come  in  contact  with  milk  should  be  made  of 
durable,  smooth,  nonabsorbent  material.  Wooden  utensils  arc  bard 
to  sterilize  and  therefore  are  not  used  in  the  best-equipped  dairies. 
Badly  battered  or  rusty  ware  is  objectionable,  as  it  is  hard  to  clean, 
and  contact  with  iron  may  injure  the  flavor  of  milk  and  milk  prod- 
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ucts.  Avoid  all  utensils  having  complicated  parts,  crevices,  or  inac- 
cessible places  which  are  hard  to  clean  properly. 

For  the  proper  sterilization  of  utensils  an  abundance  of  steam  or  hot 
water  is  needed  because  at  a  few  d^rees  above  100®  F.  the  growth  of 
the  ordinary  forms  of  bacteria  ceases,  although  some  exceptional 
forms  grow  at  much  higher  temperatures.  All  disease-producing 
bact^a  commonly  f oxmd  in  milk  are  destroyed  or  rendered  harmless 
on  exposure  to  a  temperature  of  145®  F.  for  20  minutes.  Some  bac- 
teria are  able  to  withstand  unfavorable  conditions  by  passing  into  a 
resistant  state  known  as  spores,  and  these  spores  are  killed  only  by  long 
exposure  to  a  temperature  at  or  above  that  of  boiling  water.  A  pail 
or  can  may  be  clean  to  the  eye  and  yet  may  carry  numberless  bac- 
teria which  will  hasten  the  souring  of  milk,  cause  bad  flavor  in  butter 
or  cheese,  or  spread  contagion.  Milk  utensils  should  be  rinsed  in 
cold  water  inmiediately  after  they  have  been  used  and  before  the 
milk  has  had  time  to  dry  upon  them,  then  washed  thoroughly  in  hot 
water  to  which  soda  or  some  washing  powder  has  been  added. 
Brushes  are  preferable  to  cloths  for  washing  dairy  utensils,  as  they 
are  more  easily  kept  clean  and  do  better  work. 

After  washing,  the  utensils  must  be  rinsed  and  sterilized.  For  the 
latter  they  can  be  immersed  in  boiling  water  for  at  least  two  minutes 
or  held  over  a  steam  jet  for  the  same  length  of  time,  but  the  most 
effective  method  is  to  put  them  into  a  tight  closet  thoroughly  steril- 
ized with  steam.  The  utensils  while  hot  should  be  removed  from 
the  steam  or  water  so  that  they  will  dry  quickly  from  their  own  heat 
and  until  used  should  be  kept  inverted  in  a  clean  place,  free  from  dust, 
flies,  or  other  contamination.  Strainer  cloths  can  be  washed  in  the 
manner  above  described,  boiled  for  five  minutes,  and  then  htmg  in  a 
dean  place  to  dry. 

MILKING. 

Unless  considerable  care  is  taken,  large  numbers  of  bacteria  may 
find  their  way  into  the  milk  during  the  process  of  milking.  Cows 
shoidd  be  milked  in  clean,  well-lighted  stables.  It  may  be  pos- 
sible by  taking  great  pains  to  produce  good  milk  in  a  dark  or  dirty 
stable,  but  it  is  extremely  improbable  that  dean  milk  will  be  pro- 
duced under  such  conditions  by  the  average  person.  Grooming  and 
feeding  the  cattle,  as  well  as  deaning  the  stable  and  removing  the 
manure,  should  not  be  done  just  before  milking,  as  these  operations  fill 
the  air  with  odors,  dust,  and  bacteria  which  may  contaminate  the 
milk.  After  grooming  and  before  milking,  the  udders,  flanks,  and 
bellies  of  the  cows  should  be  carefully  wiped  with  a  damp  cloth  to 
remove  any  dust  or  loose  hairs  which  might  fall  into  the  milk  pail. 
In  some  dairies  where  milk  containing  an  exceptionally  small  number 
.of  bacteria  is  produced,  the  cow's  udders  are  washed  twice  in  clean 
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water  and  then  wiped  with  a  clean  cloth.  Only  those  persons  who 
are  free  from  communicable  disease  should  be  allowed  to  handle  milk 
or  even  enter  the  stable  or  dairy  house. 

After  the  cows  are  prepared  for  milking,  each  milker  should  thor- 
oughly wash  his  hands  and  put  on  a  pair  of  clean  overalls  and  a 
jumper,  or  wear  a  suit,  preferably  white,  which  is  used  for  no  other 
purpose.  The  suit  must  be  kept  clean  and  occasionally  sterilized 
with  steam  or  hot  water.  It  is  best  to  use  a  clean  milking  stool  to 
avoid  soiling  the  milker's  hands. 

In  modem  dairies  where  clean  milk  is  produced  the  small-top  milk 
pail  is  a  necessity,  as  such  a  pail  presents  only  a  small  opening  into 
which  dust  and  dirt  may  fall  from  the  air  or  from  the  coVs  body. 
It  has  been  found  by  experience  that  the  use  of  the  small-top  pail 
greatly  reduces  the  number  of  bacteria  in  milk  from  average  dairies. 
Many  types  of  milk  pails  are  for  sale,  but  any  tinner  can  convert 

an  ordinary  pail  into  a 
small-top  pail  by  the 
addition  of  a  hood,  as 
shown  in  figure  5. 

Milkers  should  be 
allowed  to  milk  only 
with  dry  hands.  The 
practice  of  wetting  the 
hands  with  milk  is  a 
filthy  habit  and  is 
liable  to  cause  the 
cows'  teats  to  chap 
in  the  winter  time. 
Milking  should  be 
done  quickly  and  thor- 

FiG.  5.^0pen  and  smaU-top  milk  pails.  OUghly,  with  UO  violcnt 

jerking  of  the  teats.  After  each  cow  is  milked  the  pail  of  milk  should 
be  removed  immediately  to  the  milk  house. 

The  milker  should  remember  always  that  he  is  handling  a  human 
food  which  is  very  easily  contaminated.  Soap,  clean  water,  and 
towels  must  be  readily  accessible.  The  hands  should  be  washed  after 
milking  each  cow. 

HANDLING  THE  MILK. 

When  the  milk  is  taken  to  the  milk  house  it  shotdd  be  weighed, 
strained,  and  cooled  at  once.  The  object  of  weighing  is  to  keep  the 
records  of  the  yield  of  each  cow  so  as  to  eliminate  the  uoprofitable 
cows  from  the  herd.  All  milk  should  be  strained  to  remove  any 
dirt  that  may  have  fallen  into  it.  This  is  best  done  through  a  layer 
of  sterilized  absorbent  cotton  between  two  cloths,  or  through  several 
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thicknesses  of  cheeee  cloth  or  Bimilar  material.  A  supply  of  strainer 
cloths  should  be  ready  for  use  at  all  times  so  that  when  one  becomes 
soiled  aaother  can  be  substituted  immediately.  They  should  be 
treated  after  each  milking  as  described  on  page  13. 

From  time  to  time  samples  of  milk  from  each  cow  should  be  taken 
and  tested  with  the  Babcock  tester  to  determine  the  percentage  of 
fat.     While  cooling  and  in  storage  the  milk  cans  should  be  kept 
covered  to  prevent  the  entrance  of  dust,  dirt,  insects,  and  other 
extraneous  substances.     Warm  fresh  milk  should  not  be  mixed  with 
the  cold  milk  of  the 
previous  milking,  as 
such   a  practice   re- 
sults in  warming  up 
the  milk  which  has 
been     previously 
cooled. 

In  all  cases  of 
doubtful  purity  milk 
should  be  pasteur- 
ized in  order  to  pro- 
tect the  consumer 
from  dangers  that 
might  be  incurred  by 
usii^  such  milk  in 
the  raw  state.  Pas- 
teurization, however, 
is  not  recommended 
as  a  substitute  for 
sanitary  precautions 
but  as  a  safeguard 
in  using  milk  that  is 
not  known  to  be  pure 
enough   to  be  used 

raw  With    safety.  —-...e 

Pasteurization  is  best  done  by  heating  milk  for  30  minutes  at  a 
temperature  of  145°  F.  This  destroys  the  bacteria  which  cause  tuber- 
culosis and  most  other  serious  diseases,  but  it  does  not  destroy  all  the 
bacteria  which  produce  acid.  The  process  of  pasteurizing  should  not 
be  confused  with  that  of  steriUzing,  wliich  means  absolute  destruction 
of  all  bacteria. 

To  retard  the  growth  of  bacteria  milk  must  be  cooled  immediately 
to  50°  F.  or  lower  if  possible.  Ordinarily  this  can  be  done  most  sat- 
isfactorily by  placing  the  cans  in  a  tank,  preferably  concrete  (see 
fig.  6),  containing  enoiigb  ice  and  water  to  come  well  up  on  the  neck 
of  the  can.  The  cooling  will  be  hastened  if  the  milk  is  frequently 
stirred  with  a  clean  stirrer.     Milk  can  be  cooled  more  rapidly  if  it 


16  FARMERS '  BULLETIN  602. 

is  run  over  a  cooler  inside  of  which  is  cold,  rmming  water,  but  if  the 
air  is  not  pure  it  will  contaminate  the  milk.  The  milk  should  be 
kept  in  ice  water  until  it  is  loaded  on  the  wagon  to  go  to  the  station 
or  receiving  plant.  Bottled  milk  may  be  kept  cold  during  trans- 
portation by  the  use  of  cracked  ice  placed  in  the  crates.  Cans  of 
milk  must  be  protected  from  the  heat  of  the  sim  by  jackets  or  by 
blankets  which  will  help  keep  the  milk  cool  and  in  winter  a  cover- 
ing is  needed  for  the  milk  to  prevent  freezing. 

UST  OP  AVAILABLE  PUBUCATIONS  RELATING  TO  THE  DAIRY. 

The  following  is  a  partial  list  of  pubUcations  which  are  available 
for  distribution  and  which  will  be  mailed  to  those  who  apply  to  the 
department  for  them : 

Fanners'  Bulletin  22.  The  Feeding  of  Fann  Animals. 

55.  The  Dairy  Herd:  Its  Formation  and  Management. 
106.  Breeds  of  Dairy  Cattle. 
206.  Milk  Fever  and  Its  Treatment. 
349.  The  Dairy  Industry  in  the  South. 
363.  The  Use  of  MUk  as  Food. 
413.  Oare  of  Milk  in  the  Home. 
459.  The  House  Fly. 
461.  Concrete  on  the  Farm. 
463.  The  Sanitary  Privy. 
473.  Tuberculosis. 

480.  Practical  Methods  of  Disinfecting  Stables. 
490.  Bacteria  in  Milk. 
540.  The  Stable  Fly. 
578.  The  Making  and  Feeding  of  Silage. 
589.  Homemade  Silos. 

SCORE  CARD  FOR  SCORING  DAIRY  FARMS. 

The  score-card  system  of  rating  dairy  farms  has  been  foimd  to  be 
one  of  the  best  methods  of  teaching  dairy  students  the  science  of  dairy 
sanitation,  as  all  the  important  items  are  brought  together  in  a  con- 
venient form.  It  is  also  of  assistance  to  the  dairy  farmer,  as  it  calls 
attention  to  each  item  of  his  equipment  and  methods  separately,  and 
thereby  enables  him  to  comply  with  the  requirements  of  milk  inspec- 
tors.    The  following  is  the  score  card  used  by  the  Dairy  Division : 
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Equipment. 

1 
Score. 

1 

Methods. 

Score. 

Perltect. 
6 

1 

1 

2 
4 

4 

1 

7 

1 
1 

5 

1 
1 

1 
2 

1 
1 

Allowed. 

Perfect. 

Allowed. 

cows. 
Health 

cows. 
Clean     

8 
6 

5 

1 
2 

2 
3 

8 

9 

2 

2 

2 
5 

3 
2 

Apparently  in  good  health..  1 

If   tested  with  tubtrculin 

within  a  3rear  and  no  tu- 

befcuksb  is  foond,  or  if 

tested  within  six  months 

(Free  from  visible  dirt,  6.) 

STABLES. 

rimnliness  of  stftbifn 

removed 5 

(If  tested  within  a  year 
UM   reacting  animals   are 
foond  and  removed,  3.) 
Food  (clean  and  wholesome) 

Floor 2 

Walls 1 

(Veiling  and  ledges 1 

Mangers  and  partitions 1 

Windows 1 

Stable  air  at  milking  time 

Freedom  from  dust 3 

Freedom  from  odors 2 

Cleanliness  of  bedding 

Wat«-  (clean  and  fresh) 

STABLES. 

Location  of  stable 

Bstmyard 

WeU  drained 1 

Free    from    contaminating 

surroundings 1 

Coastructi(»i  ofstable 

Clean 1 

Well  drained 1 

Removal  of  manure  daily  to  50 
feet  from  stable 

Tight,    sound     floor     and 
proper  gutter 2 

Smooth,   tight    walls    and 
ceiling 1 

Proper  stall,  tie,  and  man- 
ger   1 

Proviiiian  for  light:  Four  sq.  ft. 

of  glass  per  cow 

MILK  BOOM  OB  MILK  HOUSE. 

Cleanliness  of  milk  room 

XTTENSILS  AND  MILKING. 

C-are  and  cleanliness  of  utensils. . 

Thoroughly  washed 2 

Sterilized  in  steam  for  15 

minutes 3 

(Placed  over  steam  Jet, 
or  scalded  with  boiling 
water,  2.) 
Protected  from  contamina- 
tion  3 

Cleanliness  of  milking 

(Three  sq.  ft,  3;  2  sq.  ft.,  2; 

1  sq.  ft.,  1.    Deduct  for  uneven 
distribution.) 
Bedding 

Veotilation 

Prorisian  to*  fresh  air,  con- 
trollable flue  system 3 

(Windows    ninged    at 
bottom,  1.5;  sliding  win- 
dows, 1;  other  openings, 
OJ).) 

Cubic  feet  of  space  per  cow, 

(Less  than  500  ft.,  2;  less 
than  400  ft.,  1;  less  than 
300  ft.,  0.) 
Provision    for    controlling 
temperature 1 

XTTENSIL8. 

Clean,  dry  hands.  .T 3 

Udders  washed  and  wiped.  6 

(Udders     cleaned     with 

moist  cloth,  4;  cleaned  with 

drv  cloth  or  brush  at  least  15 

mmutes  before  milking,  1.) 

HANDLING  THE  MILK. 

Cleanliness  of  attendants  in  milk 
room 

Construction  and  condition  of 
utensils 

Milk  removed  immediately  from 
stable  without  pouring  from 
pall 7 

Water  for  cleaning 

(Qean,     conv^ient,     and 
abundant.) 

Cooled  immediately  after  mUk- 
me  each  cow 

Small-top  milking  pail 

Cooled  below  60*  F 

Mflk<MM>W.    ,    .",",,. 

(5rto55%4;66*toe0*,2.) 
Stored  below  SO*  F 

rimr  fiftllriiig  <?iiit4i 

MILK  BOOM  OB  MILK  HOUSE. 

(5rto65',2;  56'toe0%  1.) 

Transportation  below  50*  F 

(5rto65»,1.5;66*toeO%l.) 
(If  delivered  twice  a  day,  al- 
low perfect  score  for  storage 
and  transportation.) 

Total 

Location:  Free  from  oontamlnat- 

(Toostniction  of  milk  room 

Floor,  walls,  and  ceiling 1 

Light,  ventflation ,  screens. .  1 
Separate    rooms    for    washhig 

Fteflities  for  steam 

(Hot  water,  0.5.) 

Total 

40 

60 

1 

Final  Score. 


Equipment +  Methods = , 

NoTB  1.— If  any  exoeptfonally  flHhy  condition  is  found,  particularly  dirty  utensils,  the  total  score  may 
be  further  limited. 

Note  2.— If  the  water  is  exposed  to  dangerous  contamination,  or  there  is  evidence  of  the  presence  of  a 
dangerous  disease  in  animals  or  attendants,  the  score  shall  be  0. 
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THE  ESSENTIAL  FACTORS  IN  PRODUCING  A  CLEAN,  SAFE  MILK. 

Clean,  healthy  cows  kept  in  clean,  light,  well-ventilated  stables. 

Stable  so  constructed  as  to  be  easily  cleaned. 

A  clean,  well-drained  barnyard. 

Clean  utensils,  thoroughly  sterilized. 

Clean,  healthy  milkers  that  milk  with  dry  hands. 

A  small-top  milking  pail. 

Immediate  cooling  of  the  milk  to  50°  F.  or  lower. 

Storage  of  milk  at  a  low  temperature  until  delivered. 

A  separate  house  for  handling  the  milk. 

An  abundant  supply  of  pure  water. 

Further  information  concerning  the  production  of  clean  milk  or 
the  planning  and  remodeling  of  dairy  buildings  can  be  obtained  by 
applying  to  the  Dairy  Division  of  the  Bureau  of  Animal  Industry, 
Department  of  Agriculture. 

o 
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GLEAN  MILK,  as  meant  in  this  bulletin,  is  milk 
that  comes  from  healthy  cows,  is  of  good  flavor 
and  free  from  dirt,  and  contains  only  a  small  num- 
ber of  bacteria,  none  of  which  are  harmful. 

Disease-producing  bacteria  which  get  into  milk 
are  most  likely  to  come  from  unhealthy  cows,  un- 
healthy persons  who  do  the  milking,  contaminated 
water,  flies,  or  filth. 

Great  numbers  of  bacteria  may  get  into  the  milk 
from  the  body  of  the  cow  and  from  utensils  which 
have  not  been  treated  with  heat  (steam  or  boiling 
water)  or  a  chlorine  solution. 

The  number  of  bacteria  may  be  kept  at  a  mini- 
mum in  milk  by  cleaning  the  cows,  by  using  small- 
top  milk  pails,  and  by  thoroughly  washing  the 
utensils  and  then  treating  them  with  heat  or  a 
chlorine  solution. 

Prompt  cooling  and  storage  at  low  temperatures 
retards  the  growth  of  bacteria  in  the  milk.  Milk  so 
handled  keeps  better  and  makes  products  of  a  higher 
quality. 

Clean,  well-constructed  stables,  and  separate  milk 
rooms  for  handling  the  product,  are  important  fac- 
tors in  the  production  of  clean,  wholesome,  high- 
quality  milk  and  cream. 
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.    WHAT  IS  CLEAN  MILK? 

STRICTLY  SPEAKING,  the  term  "  clean  "  would  exclude  milk 
which  contains*  any  foreign  matter  or  bacteria  whatever.  How- 
ever, for  practical  purposes,  "  clean  milk  "  is  defined  here  as  milk  that 
comes  from  healthy  cows,  is  of  good  flavor  and  free  from  dirt,  and 
contains  only  a  small  number  of  bacteria,  none  of  which  are  harmful. 

IMPORTANCE  OF  PRODUCING  CLEAN  AND  WHOLESOME  MILK 

THE  PRODUCER'S  INTEREST 

Every  vear  the  dairy  farmers  of  the  United  States  suffer  heavy 
financial  losses  because  too  large  a  proportion  of  the  products  which 
they  market  is  lower  in  quality  than  it  should  be.  It  is  conserva- 
tively estimated  that  they  could  add  many  millions  of  dollars  an- 
nually to  their  income,  simply  by  giving  attention  to  those  factors 
which  make  for  high  quality  of  product.  Sour  and  off-flavored 
milk  and  cream  are  not  readily  marketable,  and  when  the  dairyman 
does  find  a  market  the  price  he  gets  is  usually  low  as  compared  with 
what  he  might  get  for  a  product  of  high  quality.  Furthermore,  the 
products  made  from  low-quality  milk  and  cream  are  usually  low  in 
quality,  so  the  losses  from  low-grade  milk  and  cream  extend  all 
along  the  line.  On  the  other  hand,  milk  and  milk  products  of  high 
quality  not  only  bring  better  prices  but  tend  to  increase  consump- 
tion and  thereby  extend  the  dairjmien's  market. 


*The  original  edition  of  this  bulletin  was  written  by  Ernest  Kelly. 
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In  the  flush  season  of  milk  production  dealers  have  the  opportun- 
ity to  select  their  supplies  upon  a  quality  basis.  When  the  flush 
occurs  those  producers  who  oner  low-quality  milk  are  the  ones  who 
ore  weeded  out  of  the  best  market.  Low -quality  milk  is  what  the 
buyer  rejects  first.     High-quality  milk  retains  the  market. 

On  the  farm  the  milkers  and  all  people  who  handle  milk  should 
realize  that  thev  have  in  their  charge  a  food  which  is  easily  con- 
taminated. Safeguarding  the  wholesomeness  of  the  milk  supply 
on  the  farm  protects  the  health  of  the  farm  family,  who  use  a  part 
of  the  milk,  and  also  protects  the  health  of  the  calves,  which  live 
largely  on  milk. 

Healthy  cows  to  breed  from,  and  pure  milk  to  feed,  are  two  im- 
portant factors  in  rearing  thrifty  calves  and  in  the  development  and 
maintenance  of  a  healthy  and  profitable  herd. 

THE  CONSUMER'S  INTEREST 

Until  recently,  milk  was  generally  considered  as  a  food  for  only 
infants  and  invalids.  Milk  is  necessary  for  the  growing  child, 
and  the  adult  has  learned  that  milk  is  one  of  the  most  valuable  oi 
foods,  because  it  is  nourishing,  economical,  and  easily  digested. 
The  consumer,  however,  will  demand  milk  as  a  food  only  when  he 
has  confidence  in  its  wholesomeness.  Serious  epidemics  of  typhoid 
fever,  septic  sore  throat,  and  other  diseases  have  been  spread 
through  milk  which  was  not  carefully  produced  or  properly  pasteur- 
ized. Evidence  indicates  that  tuberculosis  may  be  transmitted  from 
animals  to  human  beings,  chiefly  young  children,  by  the  consumption 
of  raw  milk  containing  tubercle  bacilli.  (Raw  milk  is  milk  that 
has  not  been  pasteurized.)  Health  is  endangered  not  only  by  milk 
that  contains  specific  disease-producing  bacteria,  but  also  by  milk 
that  contains  large  numbers  of  certain  other  kinds  of  bacteria 
which  may  cause  serious  digestive  troubles,  especially  in  infants  and 
invalids.  Another  consideration  is  the  loss  to  the  consumer  from 
milk  souring  or  otherwise  spoiling  before  it  can  be  used.  The 
cleaner  the  milk  the  longer  it  can  be  kept  in  sweet,  wholesome 
condition. 

BACTERIA  IN  MILK 

Bacteria  are  single-celled  plants  which  are  so  small  they  can  not 
be  seen  with  the  naked  eye. 

All  milk,  unless  produced  under  very  exceptional  circumstances, 
contains  some  bacteria. 

Milk  furnishes  ideal  conditions  and  food  material  for  bacterial 
growth.  Some  bacteria,  at  maturity,  divide  to  form  two  bacteria, 
and  under  favorable  conditions  the  two  new  individuals  may  become 
full-grown  and  repeat  the  process  of  division  in  from  20  to  30 
minutes.  The  bacteria  commonly  found  in  milk  multiply  most 
rapidly  at  temperatures  between  80°  and  100°  F.,  At  70°  F.  the 
rate  at  which  the  bacteria  multiply  is  slower.  At  50°  F.  the  rate  is 
still  slower.  At  40°  F.  and  below  the  rate  is  very  slow.  However,  a 
few  kinds  of  bacteria  continue  to  multiply  even  at  the  freezing  point. 

Many  of  the  kinds  of  bacteria  ordinarily  found  in  milk  cause  no 
apparent  change  in  the  milk.  Other  kinds  may  change  the  flavor 
without  changing  the  appearance.     Some  of  the  most  common  types 
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of  bacteria  cause  marked  changes  in  both  appearance  and  flavor.  In 
the  latter  class  are  the  bacteria  which  sour  milk  by  converting  the 
milk  sugar  into  lactic  acid,  and  those  which  cause  the  formation  of  a 
sweet  curd.  Another  type  of  bacteria  decomposes  the  casein  and 
albumin  in  the  milk  and  causes  putrefaction  and  undesirable  odors. 

The  number  of  bacteria  in  milk  depends  upon  the  number  of 
bacteria  in  the  udder  of  the  cow,  upon  the  amount  of  contamination 
from  outside  sources,  and  upon  the  rapidity  or  the  rate  at  which  the 
bacteria  increase  in  number. 

It  is  very  important  to  bear  in  mind  that  the  rate  at  which  bac- 
teria grow  and  increase  in  number  depends  very  largely  upon  the 
temperature  at  which  the  milk  is  kept. 

KEEP  DISEASE-PRODUCING  BACTERIA  OUT   OF  THE  MILK 

HEALTHY  COWS 

Tuberculosis  probably  is  the  most  dangerous  and  widespread 
disease  of  cattle  that  can  endanger  the  safety  of  milk.  Tuberculosis 
is  infectious.  It  spreads  in  a  herd  from  cow  to  cow.  As  the  disease 
develops  slowlv  a  cow  may  be  affected  with  it  for  several  months  or 
even  years  before  any  marked  physical  changes  in  the  animal  are 
noted. 

The  total  economic  loss  from  tuberculosis  is  enormous.  It  amounts 
to  millions  of  dollars  a  year.  But  far  more  important  than  this  is 
human  health. 

Tuberculosis  in  dairy  cows,  especially  in  the  udder,  may  be  the 
source  of  tuberculosis  in  human  beings.  Most  of  the  tuberculosis 
in  children  is  in  the  bones,  joints,  and  digestive  tract,  a  fact  which 
leads  to  the  theory  that  milk  may  be  one  of  the  chief  causes. 

Have  a  capable  veterinarian  test  the  cows  for  tuberculosis  at  least 
once  a  year ;  and  if  disease  is  found,  test  twice  a  year.  Remove  from 
the  herd  all  cows  which  react  to  the  test,  and  disinfect  the  stable  and 
premises  thoroughly.  See  that  all  animals  purchased  for  the  herd 
are  tuberculin-tested  and  free  from  the  disease  before  they  are 
brought  to  the  farm.  Keep  them  separate  from  the  other  animals 
for  at  least  60  days,  and  retest  before  placing  them  with  the  herd. 

Infectious  abortion  of  cattle  is  the  cause  of  great  losses  to  the 
cattle  industries,  and  has  a  significance,  of  as  yet  undetermined  im- 
portance, in  respect  to  human  health.  This  disease  in  cattle,  and  also 
in  swine,  is  caused  by  a  germ  commonly  known  as  BncteHum  abortus 
or  Brucella  abortus.  This  germ  has  been  found  to  sometimes  cause 
undulant  fever  in  man,  the  disease  being  acquired  either  through  the 
consumption  of  the  raw  milk  from  abortion-infected  cows  or  through 
contact  with  infected  cattle  or  swine,  or  the  carcasses  of  the  latter. 
To  avoid  danger  from  this  disease,  milk  should  come  from  herds  that 
are  free  from  infectious  abortion,  or  it  should  be  pasteurized.  The 
presence  of  infectious  abortion  in  cattle  may  be  detected  by  the  use  of 
the  agglutination  test  for  this  disease.  Infected  herds  may  be  freed 
from  infectious  abortion  through  the  segregation  and  elimination  of 
all  reacting  animals. 

Milk  that  is  slimy,  ropy,  or  watery,  or  abnormal  in  any  respect, 
or  which  comes  from  an  animal  that  appears  to  be  sick  or  out  of 
condition,  should  not  be  consumed  by  human  beings.    As  a  rule,  for 
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15  days  before  a  cow  calves  and  for  5  days  after  she  calves,  her  milk 
should  not  be  used  as  human  food.  It  is  well  not  to  use  milk  from 
cows  that  have  been  given  powerful  drugs  which  may  pass  into  the 
milk. 

HEALTHY  MILK  HANDLERS 

w 

Some  communicable  diseases  which  do  not  originate  with  the  cow 
may  be  carried  by  milk.  The  bacteria  causing  these  diseases  drop 
into  the  milk,  are  introduced  unknowinglv  by  the  milker,  are  carried 
by  flies,  or  come  from  the  contaminated,  utensils.-  Many  of  these 
bacteria  grow  in  milk,  and  milk-borne  epidemics  have  been  caused 
by  them.  Some  of  the  diseases  which  may  be  carried  by  milk  are 
tuberculosis,  typhoid  fever,  diphtheria,  scarlet  fever,  and  septic  sore 
throat.  The  bacteria  which  cause  these  and  some  other  diseases  can 
be  carried  by  people  who  are  apparently  well  or  well  enough  to  work. 
Great  care  must  be  taken  to  have  only  healthy  people  handle  the 
milk  or  anything  with  which  the  milk  may  come  in  contact.  No  one 
should  go  irom  a  sick  room  where  an  infectious  disease  exists  to  take 

Eart  in  any  of  the  operations  where  the  milk  is  produced,  handled,  or 
ept. 

PURE  WATER 

All  the  water  on  the  farm  should  be  pure,  even  that  to  which  only 
the  cattle  have  access.  The  farmer  owes  this  protection  to  his  family, 
to  his  business  interests,  and  to  the  people  who  use  the  milk  from  his 
dairy.  If  cows  wade  in  polluted  water,  disease  bacteria,  especially 
those  causing  typhoid  fever,  may  adhere  to  them  and  later  fall  into 
the  milk  pail.  Be  sure  that  the  water  that  is  used  for  washing  milk 
pails  and  other  utensils  is  pure.^ 

DISPOSAL  OP  MANURE  AND  OUTHOUSE  DEPOSITS 

Disease  may  be  spread  from  farm  to  farm  and  milk  may  become 
infected  if  care  is  not  taken  in  the  disposal  of  wastes  from  human 
beings  and  domestic  animals.  Disease-producing  bacteria  may  be 
carried  from  exposed  excreta  by  flies,  rats,  birds,  etc.,  or  they  may  be 
washed  into  the  water  supply.  Stable  manure  and  outhouse  deposits 
should  be  disposed  of  in  such  a  way  that  there  is  no  possibility  of 
their  being  a  source  of  contamination  of  the  milk. 

Whenever  possible,  haul  stable  manure  directly  to  the  field  and 
spread  at  once.  When  this  is  not  feasible,  put  it  in  a  covered  storage 
pit  or  bin  at  a  safe  distance  from  the  stable  and  milk  house.  Such 
treatment  of  manure  not  only  protects  health  but  saves  valuable  fer- 
tilizing materials.  Figure  1  shows  how  manure  is  promptly  removed 
from  the  bam  on  one  good  dairy  farm. 

The  disposal  of  human  excreta  is  highly  important  and  can  be 
easily  accomplished  in  a  number  of  ways.  Indoor  toilets,  either 
chemical  or  connected  with  a  sewer,  are  practical  for  farm  homes. 
If  outdoor  privies  are  used  they  should  be  of  sanitary  type,*  and  the 
accumulations  of  material  should  be  removed  frequently  and  be  either 
burned,  treated  with  powerful  chemicals,  or  buried. 

*  The  term  "  utensil  '*  as  u«ed  In  this  bulletin  refers  to  any  appliance  which  comes  into 
contact  with  milk  or  cream  durint?  production  or  handling,  such  as  milk  pails,  strainers, 
cans,  separator  oarts,  milk  bottles,  etc. 

'  Write  your  State  board  of  health  for  information  conceminf?  farm  water  supiriies. 

*  Write  your  State  board  of  health  for  information  concerning:  the  construction  and 
maintenance  of  sanitary  privies. 
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Flies  may  carry  millions  of  bacteria  on  their  feet  and  bodies. 
They  contaminate  milk  if  they  get  on  the  utensils.  They  also  mar 
the  appearance  of  equipment,  ■walls,  ceilings,  and  windows,  and 
annoy  the  animals  and  caretakers.  They  are  attracted  by  the  cattle, 
piles  of  manure,  spilled  milk,  and  other  reeding  or  breeding  grounds. 
Flies  breed  in  moist,  decaying  vegetable  matter,  especially  manure. 

Keep  corners  of  Stalls  clean,  and  clear  away  any  feed  there  may 
be  under  the  mangers.  Early  in  the  spring  remove  straw  that  has 
been  banked  around  the  watering  troughs  and  buildings.  In  warm 
weather  haul  away  the  droppings  from  the  lanes  and  yards  every 
week.  A\Tiere  manure  is  pilea  in  the  open,  haul  it  away  at  least  once 
a  week,  from  early  spring  until  winter.     Flies  breed  very  freely  in 
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calf  manure,  particularly  if  the  calves  are  fed  milk  in  any  form.  It 
is  advisable  to  remove  calf  manure  twice  a  week.  Take  away  all  the 
fine  loose  material  under  manure  piles.  This  material  is  likely  to  be 
heavily  infested,  as  the  fly  larvie  work  toward  the  outer  edge  and 
bottom  of  the  piles. 

Immediately  after  the  manure  is  removed,  treat  the  ground  that 
was  under  the  pile  with  a  28-32  gravity  fuel  distillate  (luel  oil),  at 
the  rate  of  5  gallons  to  100  square  feet.  This  will  kill  the  larvse  that 
have  gone  info  the  ground  and  may  prevent  others  from  going  into 
the  ground  for  some  time.  This  distillate  need  be  used  but  once 
every  two  or  three  weeks.  Do  not  apply  it  directly  on  the  manure 
because  it  contains  substances  that  are  injurious  to  plant  growth. 

Flies  will  find  some  place  to  breed  even  though  conditions  are  not 
the  most  favorable.     Tliev  may  be  killed  by  trapping  and  spraying. 
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The  house  fly  is  easily  trapped.  Put  the  traps  in  places  where 
the  flies  gather,  preferably  on  the  floor,  where  air  currents  are  not 
strong  and  where  the  light  is  good.  The  kind  of  bait  is  important. 
Either  sugarcane  blackstrap  molasses  or  corn  sirup  mixed  with 
water  in  the  proportion  of  1  part  to  4  parts  of  water  is  effective. 
Watermelon  rinds,  crushed  fruit,  skim  milk,  and  some  of  the  grain 
feeds  may  be  used,  but  they  must  be  renewed  oftener.  Renew  the 
bait,  and  thoroughly  clean  the  pans  every  two  or  three  weeks,  or  more 
often  if  mold  starts  to  form  on  the  bait.  When  adding  bait,  examine 
the  cone  of  the  trap  for  spiders. 

Empty  the  traps  regularly,  as  flies  do  not  enter  them  readily  when 
they  become  too  full.  The  flies  may  be  killed  by  steaming  the  traps 
in  the  steam  box  for  three  to  five  minutes.  This  will  kill  the  live 
flies  and  loosen  any  dirt  there  may  be  in  the  trap.  If  steam  is  not 
available,  either  put  the  traps  in  water  for  a  few  minutes  or  pour 
hot  water  over  them.  Then  wash  the  traps  and  allow  them  to  diy 
in  the  sun  before  replacing  them  over  the  bait  pans. 

Spray  the  places  where  the  flies  gather.  Do  this  early  in  the 
morninff  when  the  flies  are  somewhat  sluggish,  and  late  in  the  after- 
noon alter  they  have  fed  and  gathered  for  the  night.  Also  spray 
their  feeding  places  after  large  numbers  have  gathered  on  them. 
When  flies  are  unusually  annoying  to  the  cows  it  may  be  well  to 
spray  the  animals.  Do  not  force  the  spray  directly  into  the  hair. 
Direct  the  spray  parallel  to  the  animals  so  as  to  hit  the  flies  as  they 
rise.  Do  not  brush  the  cows  for  some  time  afterwards.  Horn  flies 
must  be  sprayed  while  on  the  cattle,  as  they  stay  in  no  other  place 
long  enough  to  be  hit  with  the  spray. 

Use  a  sprayer  of  good  size,  capable  of  standing  a  pressure  of  35 
to  40  pounds,  with  a  nozzle  that  will  throw  a  heavy,  fully  atomized 
spray  over  a  considerable  area.  An  8-foot  bamboo  extension  will 
allow  the  operator  to  reach  the  ceilings  and  out-of-the-way  places. 
If  the  manure  is  hauled  away  promptly,  thorough  spraying  need  be 
done  only  three  times  a  week. 

A  good  killing  spray  can  be  made  as  follows:  Put  5  pounds  of 
unground,  half-closed  pyrethrum  flowers  in  a  double-thickness  cheese- 
cloth container.  Suspend  this  for  24  hours  in  a  mixture  of  9  gallons 
of  kerosene  and  4  quarts  of  fuel  oil  of  28-32  gravity.  Some  of  the 
insecticide  manufacturers  sell  a  concentrated  pyrethrum  extract 
which  needs  only  the  addition  of  the  kerosene  and  fuel  oil. 

PREVENT  HIGH  BACTERIAL  COUNTS  IN  THE  MILK' 

Most  of  the  bacteria  in  milk  come  from  the  body  of  the  cow 
and  from  unclean  milk  utensils.  Under  certain  conditions  the  bac- 
teria may  multiply  until  the  number  becomes  very  large.  To  keep 
the  bacterial  count  low,  keep  the  body  of  the  cow  clean,  have  all 
utensils  thoroughly  clean  and  sanitary,  use  small-top  milk  pails, 
keep  flies  and  all  sources  of  bacterial  contamination  away  from  the 
milk,  and  cool  the  milk  promptly  after  milking  and  keep  it  cool. 

"  The  bacterial  count  Is  the  Dumber  of  bacteria  found  in  a  cubic  centimeter,  and  is  deter- 
ttlned  by  allowing  the  bacteria  from  a  definite  ouantlty  of  milk  to  jjrow  on  a  culture 
medium  and  counting?  the  numl)€r  of  colonies,  each  of  which  represents  the  growth  from 
one  bacterium. 
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CLEAN   COWS 

The  body  of  the  cow,  especially  those  parts  of  the  belly,  flanks, 
and  udder  that  are  immediately  above  the  milk  pail,  may  be  the 
source  of  bacterial  contamination,  because  manure,  loose  hairs,  bed- 
ding, and  other  foreign  matter  may  fall  into  the  milk  pail.  Samples 
of  iresh  manure  have  been  found  to  contain  nearly  50,000,000  bacteria 
per  gram.     (There  are  453.6  crams  in  a  pound.) 

Have  the  cows  clean  at  milking  time.  Cows  usually  keep  cleaner 
when  they  are  on  pasture  than  when  kept  in  the  barn,  but  although 
they  appear  to  be  clean  they  may  be  very  dusty  and  therefore  need 
to  he  brushed.     (Fig,  2.)     When  the  cows  are  m  stables  clean  them 
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main  Btcp  Id  tbe  prod  uc  (loo  of  b 

thoroughly  at  least  once  a  day.  Clip  the  long  hairs  from  their 
udders,  flanks,  and  tails  in,  order  that  dirt  may  not  cling  to  them. 
Before  milking,  carefully  wipe  the  udders,  flanks,  and  bellies  with  a 
clean,  damp  cloth  to  remove  dust  and  loose  hairs.  If  these  parts  are 
very  dirty,  wash  them.  Plenty  of  bedding,  good  stables,  and  fre- 
quent removal  of  manure  will  help  to  keep  the  cows  clean. 

In  an  experiment  made  by  the  Bureau  of  Dairy  Industry,  fresh 
milk  from  dirty  cows  had  an  average  bacterial  count  of  55,208  per 
cubic  centimeter,  whereas  fre^h  milk  from  clean  cows  with  udders 
and  teats  washed  averaged  only  4,947  per  cubic  centimeter.  (A  cubic 
centimeter  is  about  16  drops.)  Open-top  milk  pails,  thoroughly 
washed  and  treated  with  steam,  were  used. 
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SMALL-TOP  MILK  PAILS 

Most  of  the  dirt  that  gets  into  milk  falls  from  the  cow  into  the 
pail  at  milking  time.  There  are  fewer  bacteria  and  there  is  less 
sediment  in  the  milk  when  the  small-top  pail  is  used,  than  when  an 
open-top  pail  is  used.  An  experiment  showed  that  the  average  num- 
ber of  bacteria  per  cubic  centimeter  in  30  samples  drawn  into  a  small- 
top  pail  was  29,263,  whereas  with  the  same  number  of  samples  drawn 
into  an  open  pail  the  average  was  87,380. 

The  small-top  pail  should  be  durable,  have  smooth  seams,  be  easy 
to  milk  into,  be  easy  to  clean,  and  have  only  a  small  opening.  A 
number  of  types  of  small-top  pails  are  on  the  market.  Any  tinner 
can  convert  an  ordinary  open-top  pail  into  a  small-top  pail  at  little 
cost,  by  putting  on  the  hood  shown  at  the  right  in  Figure  3. 

WASHING    AND    THEN    TREATING    UTENSILS    WITH    HEAT    OR    A    CHLORINE 

SOLUTION 

Utensils  which  have  not  been  properly  wai>hed  and  treated  to  kill 
bacteria  contain  large  numbers  of  bacteria.     Indeed,  dirty  utensils 

are  usually  the  source 
of  most  bacteria  found 
in  market  milk  at  the 
time  of  production 
and  before  bacterial 
growth  has  begun. 
Experiments  have  fur- 
nished convincing 
proof  of  the  fact  that 
milk  is  contaminated 
by  utensils  that  have 
not  been  subjected  to 
heat  or  to  treatment 
with  a  chlorine  solu- 
tion. In  an  experi- 
ment milk  drawn  into 
pails  which  had  been 
thoroughly  steamed  had  an  average  of  only  6,306  bacteria  per  cubic 
centimeter,  whereas  samples  from  pails  which  had  not  been  steamed 
averaged  73,308. 

Many  of  the  bacteria  which  get  into  milk  from  utensils  are  of 
undesirable  types.  Some  of  them  cause  milk  to  putrefy  and  undergo 
changes  that  may  make  it  dangerous  to  health.  If  utensils  have 
been  washed  in  contaminated  water  and  are  not  treated  to  destroy 
bacteria,  disease  bacteria  may  get  into  the  milk. 

Tightly  covered  milk  or  cream  cans  which  have  not  been  effec- 
tively treated  with  heat  or  a  chlorine  solution  and  dried  give  off  foul 
odors  after  having  stood  for  awhile.  This  is  due  to  the  action  of 
the  decav-causing  bacteria  on  particles  of  milk  solids  left  in  the 
cans.  If  these  cans  are  washed  and  thoroughly  treated  with  heat 
or  chlorine  the  foul  odor  will  disappear.  Utensils  should  be 
washed  and  subjected  to  heat,  or  a  chlorine  solution  immediately 
after  use  to  prevent  the  multiplication  of  great  numbers  of  bacteria 
on  their  inner  surfaces.  In  one  experiment  made  by  the  bureau, 
milk  contained  666,520  bacteria  per  cubic  centimeter  after  coming 


FiOUBB  3. — Open- top  and  smnll-top  nrilk  palls 
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in  contact  with  utensils  which  had  not  been  treated  with  heat  or  a 
vhlorine  solution,  even  though  they  had  been  washed  immediately 
after  milking.  In  similar  experiments,  in  which  utensils  were 
washed  eight  hours  after  they  were  used,  the  average  bacterial 
count  of  the  milk  was  1,607,000,  or  more  than  a  million  greater  than 
when  the  utensils  were  washed  immediately  after  using. 

Utensils  should  first  be  washed  thoroughly,  and  then  be  further 
treated  with  heat  or  a  chlorine  solution  to  kill  bacteria. 

Kinse  the  utensils  in  cold  or  lukewarm  water,  then  wash  them 
with  hot  water,  an  alkali  washing  powder,  and  a  stiff  brush,  until 
they  are  thoroughly  clean.  Next  rinse  them  with  clean  water.  Do 
not  use  rags,  greasy  soaps,  or  soap  powders. 

To  kill  the  bacteria  on  the  utensils,  treat  the  utensils  with  steam 
or  a  chlorine  solution,  or  immerse  them  in  water  and  boil  for  5  to 
JO  minutes.     The  last  method,  however,  is  cumbersome. 


"Where  steam  is  used,  equipment  for  this  purpose  should  be  in- 
stalled. A  metal  tank  mounted  on  a  brick  or  masonry  foundation, 
as  shown  in  Figure 
4.  is  satisfactory  for 
small  dairies.  The 
tank  has  a  false  bot- 
tom. Enough  water 
for  washing  utensils 
is  put  into  the  tank 
and  then  the  fire  is 
built.  When  the 
water  is  hot  most  of 
it  is  drawn  off  to  use 
for  washing,  the 
amount  remaining 
being  only  about  an 
inch  deep,  and  the 
water  level  is  below 
the  false  bottom. 
After  the  utensils  are 
washed  they  are 
placed  in  the  tank  on  the  false  bottom.  Then  the  tank  is  tightly 
covered.    Steaming  for  30  minutes  is  siiflicient. 

A  steam  boiler  furnishes  the  beat  source  of  heat  for  the  heat 
treatment  of  utensils.  The  boiler  may  be  connected  with  a  cabinet" 
built  of  concrete,  brick,  stone,  tile,  metal,  or  wood.  Steam  the 
utensils  in  the  cabinet  for  at  least  five  minutes  at  a  teni[>erature  of  at 
least  200°  F.    They  may  be  left  in  the  cabinet  until  they  are  used. 

Thorough  drying  of  utensils  after  wasliing  and  steaming  is  ex- 
tremely important.  The  steam  coil  in  the  bottom  of  the  cabinet 
should  give  oflf  enough  heat  to  dry  the  utensils  quickly. 

To  keep  the  temperature  up  to  at  least  200°  F.  tne  constant  use  of  a 
thermometer  is  advised.    As  some  types  of  apparatus  generate  steam 

•  PIiTHp  (or  tbe  coi 
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slowly,  the  length  of  exposure  at  200*^  F.  should  be  noted  rather 
than  the  time  the  cabinet  is  in  operation. 

CHEMICAL  TREATMENT  OF  UTENSILS 

The  chemicals  that  are  commonly  used  for  treating  utensils  to 
kill  bacteria  are  sodium  hypochlorite,  calcium  hypochlorite  (also 
known  as  chloride  of  lime)  and  chloramine  preparations.  These  can 
be  bought  in  packages  of  convenient  size. 

In  making  a  solution  of  calcium  hypochlorite,  first  make  a  smooth, 
watery  paste  of  12  ounces  of  chloride  of  lime,  and  then  add  water, 
first  in  small  quantities  and  then  in  larger  quantities  until  the  solution 
amounts  to  2  gallons.  Strain  this  into  a  glass  bottle  or  jar,  and 
keep  tightly  covered  in  a  cool,  dark  place.  This  is  called  the  stock 
solution.  To  dilute  this  stock  solution  to  the  proper  strength  for 
using,  add  water  to  it  at  the  rate  of  8  gallons  of  water  per  pint  of 
stock  solution.  This  is  the  final  rinse  solution.  Never  keep  this  solu- 
tion from  one  day  to  the  next,  but  make  it  fresh  every  day,  and  use 
it  only  once. 

Commercial  powders,  tablets,  and  solutions  for  treating  utensils 
are  now  on  the  market.  These  may  cost  more  than  the  homemade 
solution,  but  in  using  them  it  is  not  necessary  to  make  the  stock 
solution,  as  they  are  in  a  form  ready  to  add  to  the  rinse  water. 

It  is  very  essential  to  wash  and  rinse  utensils  thoroughly  before 
putting  them  in  the  chlorine  solution.  Chlorine,  the  active  agent 
in  these  solutions,  is  affected  by  organic  matter,  and  if  milk,  cream, 
or  dirt  is  present  the  strength  of  the  solution  is  weakened  before  the 
chlorine  has  a  chance  to  attack  the  bacteria. 

The  effectiveness  of  the  solution  depends  upon  its  strength  and  the 
length  of  time  the  utensils  are  left  in  it. 

A  strength  of  1  part  of  chlorine  to  5,000  parts  water  is  recom- 
mended. Be  sure  that  the  utensils  are  entirely  covered  with  the 
solution,  and  that  they  are  immersed  in  the  solution  for  at  least 
two  minutes.  Eliminate  all  air  pockets.  Never  rinse  the  utensils 
after  using  the  chlorine  solution.  Turn  the  utensils  upside  down 
in  a  clean,  dry  place,  free  from  dust  and  flies  (preferably  in  the 
milk  house) ,  and  do  not  touch  them  until  they  are  needed. 

THE  MILKING  MACHINE  MUST  BE  SANITARY 

The  parts  of  the  milking  machine  which  need  the  most  attention 
are  the  rubber  tubing,  teat  cups  and  inflations,  claw,  pail,  head, 
valves,  and  moisture  trap. 

The  heat  method  is  simple  and  effective.    This  method  is  as  follows : 

Immediately  after  milking,  rinse  the  machine  w'ith  cold  or  lukewarm  water 
drawn  through  it  by  vacuum.  The  flow  of  water  may  l)e  broken  occa- 
sionally by  pulling  the  teat  cups  out  of  the  water.  Do  this  10  or  12  times. 
Repeat  this  operation,  using  hot  water  containing  washing  powder,  and  wash 
the  teat  cups  and  tubing  with  a  brush.  Then  rinse  the  machine  by  drawing 
clean  hot  water  through  it  by  vacuum. 

Remove  the  long  milk  tube,  with  claw  and  teat  cups,  from  the 
head  of  the  pail.  With  a  machine  of  the  inflation  type,  plug  the  air 
tubes  and  put  these  parts  in  a  tank  or  can.  If  steam  is  available, 
entirely  cover  all  parts  with  clean  water,  and  heat  with  steam  to  a 
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temperature  of  160°  to  165°  F.  If  steam  is  not  available,  heat  tl>e 
water  on  a  stove,  but  do  not  i)ut  the  rubber  parts  in  the  water  while 
it  is  heating.  Leave  the  paits  in  the  water  until  the  next  milking, 
allowing  them  to  cool  slowly. 

In  treating  the  parts  with  chemicals,  wash  them  as  indicated 
above.  Instead  of  putting  the  parts  in  hot  water,  however,  put 
them  in  a  chlorine  solution,  of  the  same  strength  as  used  for  other 
utensils,  and  allow  them  to  remain  there  until  the  next  milking. 

With  either  method  the  machine  should  be  taken  entirely  apart 
at  least  twice  a  week  and  washed  thoroughly  with  brushes  and  hot 
water  containing  washing  powder. 

The  moisture  trap,  or  check  valve,  on  the  head  of  the  machine 
should  be  cleaned  every  day. 

Milking-machine  pails  and  covers  should  be  thoroughly  washed 
after  every  milking  and  then  be  further  treated  with  heat  or  a 
chlorine  solution  to  Kill  bacteria.  If  there  are  pulsators  and  electric 
motors  on  the  head  of  the  pail  they  should  be  remove<l  before  clean- 
ingthe  machine. 

The  vacuum  line  should  be  cleaned  at  least  twice  a  year,  by  draw- 
ing hot  water  containing  washing  powder  through  it  with  vacuum. 
The  vacuum  line  should  be  cleaned  immediately  after  milking  if 
milk  has  been  drawn  into  it. 

COOL  THE  MILK  PROMPTLY  AND  KEEP  IT  COOL 

A  large  number  of  bacteria  found  in  milk  when  it  reaches  the 
consumer  are  due  to  improper  cooling  and  keeping  the  milk  at  too 
high  a  temperature  during  storage,  transportation,  and  delivery. 
The  rapidity  with  which  bacteria  multiply  in  milk  at  different  tem- 
peratures is  shown  in  Table  1. 

Table  1. — Growth  of  haeterUi  hi  milk  ichen  the  wilk  is  held  at  ."io^  and  at  6S°  F. 


Temperature  of  mOk 

1          Number  of  bacteria  i)er  cubic  centimeter— 

At  be- 
ginning 

Atendof  1  Alendof  At  end  of 
6  hours   1  12  hours     24  hours 

1 

At  end  of 
40  hours 

60- F 

10 

1 

12                 1.5  ,              41 
17               242  j       61,21:10 

62 

ae^F 

10 

3, 574,  990 

At  the  above  rate,  if  the  milk,  when  produced,  contained  1,000 
bacteria  per  cubic  centimeter,  the  part  held  at  50°  F.  would  have 
contained  only  4,100  bacteria  at  the  end  of  24  hours,  whereas  that 
held  at  68°  F.  would  have  contained  6,128,000.  The  effect  of  tem- 
perature on  the  growth  of  bacteria  is  graphically  shown  in  Figure  5. 

At  a  certain  creamery,  milk  received  in  the  morning  ccmsisted  of 
the  previous  night's  milk  and  the  fresh  morning's  milk,  which 
were  kept  separate.  During  the  six  warm  months  (April  to  Sep- 
tember, inclusive)  478  samples  of  the  morning's  milk  averaged 
800,026  bacteria  per  cubic  centimeter,  whereas  366  samples  of  milk 
which  had  been  held  overnight  on  the  farms  averaged  2,406,357 
bacteria. 
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A  survey  of  the  temperatures  at  which  milk  is  receive<I  at  railroad 
stations  for  shipment  to  market  in  summer,  showed  that  the  tempera- 
ture of  morning's  milk  averaged 
about  60°  F.  and  in  some  cases  it 
was  as  high  as  80°  F.  These 
temperatures  are  much  too  high 
to  permit  milk  to  be  shipped  a 
considerable  distance  without 
(  "^i  souring.       Frequently     it     was 

™  ff  found  that  morning's  milk  was 

rushed  from  the  farm  to  the  sta- 
tion before  it  had  been  sufficient- 
ly cooled.  A  large  part  of  the  loss 
»,ou.,  r,.-Ti„.   «...  bo,  ,.pWB  b...     c«u.wd  by  the  amiing  of  milk  ia 

tprla     roiiUliiiy  In  mim  that  hua  not  been      dUe  to  the  sllippiUg  of  the  milk 

{:Xm%Tatae'1;'b^c.".''r""(6)TmTk     at  too  high  a  temt^rature. 

S^?'™nw,t.f !,«"''».'' 7"'=  Jh"^=^,'','i"'h.^         Milk  or  cream  must  be  cooled 
imptly   to   a   temperature  of 
F.  or  below  if  rapid  bac- 
terial growth  is  to  be  prevented. 

The  use  of  a  surface  cooler  (fig.  6)  is  especially  neccjssary  when 
the  time  between  milking  and  shipping  is  short.  If  warm  milk 
is  run  over  a  sur- 
face cooler  sup- 
plied with  the 
coldest  available 
water  and  then  set 
in  a  tank  cooled 
with  ice  to  40°  F.  or 
below,  it  should  not 
be  difficult  to  cool 
the  milk  to  50° 
within  an  hour  after 
it  leaves  the  cow,  A 
10-gallon  can  of 
warm  milk  pre- 
cooled  with  water 
at  55°  F,  and  set  in 
a  tank  of  ice  water 
at  37°  F.  can  usu- 
ally be  cooled  to  50° 
F.  in  about  20  min- 
utes. The  fact  that 
precooling  with  a 
surface  cooler  is  not 
practiced  and  that 
ice  is  not  put  into 
the  cooling  tank 
until  after  the  milk 

is  put  there,  is  the      ^'"""^  «-"""  "'^i^.^^^^t^^'^.TJ'"^  '"'  "'""""  *"" 
reason    why    much 

milk  reaches  the  shipping  station  in  summer  at  so  high  a  tempera* 
ture  that  it  sours  on  the  way  to  the  city. 
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Do  Dot  mix  warm,  fresh  milk  with  cold  milk  of  the  previous  milk- 
ing, because  the  addition  of  warm  milk  to  cold  hssteiis  bacterial 
growth  by  warming  up  the  whole  mass.  Keep  cans  of  milk  covered 
to  prevent  the  entrance  of  dust,  dirt,  insects,  and  other  sources  ol 
contamination. 

Cream  sours  more  slowly  than  milk.  Heavy,  or  rich  cream  does 
not  sour  as  quickly  as  thin  cream;  therefore,  ordinarily,  the  cream 
should  test  from  30  to  35  per  cent  butterfat.  Such  cream  makes  less 
bulk  to  handle,  and  leaves  more  skim  milk  on  the  farm  than  does 
thin  cream. 

Immediately  after  cream  is  separated,  cool  by  the  same  methods 
advised  for  milk.  If  only  a  small  quantity  is  handled,  put  it  into 
tall  cylindrical  cans,  called  "shotgun"  cans,  and  place  these  in  ice 
water.  Do  not  mix  fresh  cream  with  previous  skimmings  until  it 
bas  been  thoroughly  cooled. 


FwfSB  T. — iDtrrlor  or  a  guoii  dairy  stublf.  CuQatcuetliin,  i^quipiiu'iit,  lluhiluu,  viiiiLi- 
Uon.  eti-..  of  Ihls  kind  make  It  eacy  tu  ki*p  the  floor,  walls,  (.vlUng,  and  sWlile  fittiuss 
cleaa  and  sanitary 

STABLE  SHOULD  BE  CLEAN.  WELL  LIGHTED.   AND  WELL  VENTILATED 

Whenever  possible  the  cow  stable  should  be  located  on  high 
ground  with  good  natural  drainage,  and  poultry  houses,  privies, 
nog  sheds,  manure  piles,  or  other  conditions  which  pollute  the  stable 
air  and  furnish  breeding  places  for  flies  should  not  oe  close  to  it.  A 
good  location  for  a  barnyard  is  on  a  south  slope  which  drains  away 
irom  the  stable.  If  the  barnyard  tends  to  be  muddy  this  may  lie 
remedied  by  drainage  and  bv  the  use  of  cinders  or  gravel.  A  clean 
yard  is  a  great  help  in  keeping  the  cows  clean.  Figure  7  shows  the 
Ulterior  or  a  substantial,  practical,  and  well-constructed  dairy  bam, 
the  plans  and  specifications  for  which  were  furnished  by  the  Bureau 
of  Dairy  Industry. 
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The  stable  should  have  a  hard,  waterproof  floor  which  can  be 
easily  cleaned.  A  dirt  floor  is  very  undesirable.  A  concrete  floor 
is  easy  to  clean  and  prevents  waste  of  the  liquid  manure;  however, 
such  a  floor  tends  to  be  cold  but  extra  bedding  will  remedy  this 
trouble.  See  that  the  gutter  back  of  the  cows  is  large  enough  to 
hold  the  droppings ;  a  width  of  from  16  to  18  inches  and  a  depth  of 
7  inches  usually  is  sufficient.  The  gutter  should  slope  so  as  to 
drain  readily,  unless  the  liquid  manure  is  taken  up  by  absorbents. 

Types  of  stalls  and  mangers  which  have  the  least  possible  surface 
for  collecting  dust  and  dirt  and  offer  the  least  obstruction  to  the 
circulation  of  air,  are  the  most  satisfactory.  Wooden  stalls  have 
many  surfaces  and  cracks  which  are  hard  to  keep  clean,  and  in  case 
of  disease  they  can  not  be  disinfected  as  thoroughly  as  can  stalls 
made  of  metal  pipes.  A  swing  stanchion  is  usually  preferred,  as 
it  allows  the  cow  plenty  of  freedom.  A  low,  smooth  manger  with- 
out sharp  angles  is  easy  to  keep  clean.  If  the  cows  face  the  middle 
of  the  barn,  the  walk  behind  them  should  be  5  feet  or  more  in  width 
so  that  the  walls  will  not  be  soiled  by  the  spattering  from  the  gutter 
or  the  manure  carrier. 

Tight,  smooth  ceilings  and  smooth  walls  without  ledges  are  easily 
kept  free  from  cobwebs,  dust,  and  dirt.  Cobwebs  on  the  ceilings 
and  manure  on  the  walls  are  found  in  too  many  dairy  stables. 
Unless  walls  and  ceilings  are  painted,  whitewash  should  be  freely 
applied  at  least  twice  a  year,  as  it  helps  to  purify  the  stable  and 
to  keep  it  light. 

A  cow  stable  should  be  well  lighted;  4  square  feet  of  glass  per 
cow  is  sufficient  if  the  windows  are  well  distributed  ana  not  ob- 
structed in  any  way.  If  the  stable  is  built  with  its  length  north 
and  south,  it  gets  the  benefit  of  both  the  morning  and  afternoon 
sun. 

The  stable  air  should  always  be  fresh  and  pure  but  should  be  free 
from  drafts.  If  the  odor  in  the  stable  is  disagreeable  at  any  time, 
it  shows  that  the  ventilation  is  poor.  At  least  500  cubic  feet  of  air 
space  should  be  provided  in  the  stable  for  each  cow. 

MILK  HOUSE  SHOULD  BE  CLEAN  AND  CONVENIENT 

The  building  in  which  the  milk  is  handled  should  be  convenient 
to  the  barn,  but  so  located  as  to  be  free  from  dust  and  stable  odors 
(fig.  8).  The  ideal  place  for  it  is  in  a  well-drained  location  some- 
what higher  than  the  barn.  It  should  not  be  close  to  the  barnyard, 
pigpen,  privy,  or  other  source  of  contamination.  The  milk  house 
may  be  connected  with  the  stable  by  a  covered,  well-ventilated  pas- 
sageway with  self-closing  doors  at  each  end  to  prevent  stable  odors 
from  entering.  It  may  be  in  the  same  building  as  the  stable,  but  if 
so  it  should  have  a  separate  outside  entrance  and  the  walls  should  be 
tight  and  without  a  direct  communicating  door  or  window. 

It  is  advisable  to  divide  the  milk  house  into  two  rooms,  one  for 
handling  the  milk  and  the  other  for  washing  the  utensils.  Plan  the 
milk  house  and  all  its  equipment  so  as  to  save  as  much  labor  as  pos- 
sible, not  only  in  handlmg  the  product  but  in  keeping  the  builaing 
clean. 

There  should  be  no  unnecessary  ledges  or  rough  surfaces  inside 
the  building.     The  floors  should  be  of  concrete  and  pitched  to  drain 
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through  bell  traps.  Kouinletl  edges  at  the  walls  prevent  the  collec- 
tion of  dust  and  dirt.  The  wails  and  ceilings  may  be  made  of 
matched  boards,  but  smooth  cement  plaster  on  metal  lath  is  better. 
Ventilators  are  necessary  to  keep  the  air  in  the  milk  room  fresh  and 
free  from  musty  and  undesirable  odors  and  to  carry  off  steam  from 
the  wash  room,  Windows  are  very  important,  as  they  let  in  fresh 
air  and  sunlight  and  make  work  easier.  In  summer  the  doors  and 
windows  should  be  screened  to  keep  out  flies  and  other  insects. 

A  plentiful  supply  of  cold,  running  water  in  the  milk  house  is 
necessary.  The  supply  may  be  piped  from  an  elevated  tank  fed  by 
a  windmill,  engine,  hand  pump,  or  hydraulic  ram.  The  dairyman 
can  not  afford  to  spend  his  time  in  carrying  water  in  a  pail  to  cool 
the  milk  and  wash  the  utensils.  Provision  must  also  be  made  for 
supplying  an  abundance  of  hot  water  for  washing  and  treating  the 
utensils. 


iiK-DdFd  by  the  United  HlntPH  Ueparimeut  ol  Agrleullure.     Thla  type  of  house  Is  not 
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USE  UTENSILS  THAT  ARE  EASILY  CLEANED 

All  mitk  utensils  should  be  durable,  smooth,  and  nonabsorbent. 
Wooden  utensils  are  hard  to  keep  free  from  bacteria  and  should 
never  be  used.  Badly  battered  or  rusty  utensils  are  hard  to  clean, 
and  the  rusty  iron  may  injure  the  flavor  of  the  milk  and  milk  prod- 
ucts. Do  not  use  utensils  having  complicated  parts,  crevices,  or 
places  that  are  hard  to  clean. 

MILKERS  SHOULD  BE  CLEAN 

Just  before  milking,  each  milker  should  wash  liis  hands  with  soap 
and  water  and  put  on  a  pair  of  clean  overalls  and  a  jumper,  or  a  suit 
which  is  used  for  no  otner  puriwse.  Enough  suits  should  be  pro- 
vided so  that  a  clean  one  i-s  always  available.  They  should  be  waslied 
regularly,  and  occasionally  they  should  be  steamed  or  boiled.  Even 
the  milking  stool  should  be  kept  clean  to  avoid  soiling  the  milker's 
hands. 
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Milk  only  with  clean,  dry  hands,  or  with  a  milking  machine  which 
has  been  properly  cleaned  and  treated  to  kill  bacteria.  The  practice 
of  wetting  the  hands  with  milk  is  a  filthy  one ;  it  adds  bacteria  and 
sediment  to  the  milk,  and  in  the  winter  it  may  cause  the  cows'  teats 
to  chap.     Milk  quickly  and  thoroughly,  without  jerking  the  teats. 

Immediately  after  each  cow  is  milked,  take  the  pail  of  milk  to 
the  milk  house.  Never  let  it  stand  in  the  barn.  The  milker  should 
always  bear  in  mind  that  he  is  handling  a  human  food  which  is 
very  easily  contaminated.  Therefore,  it  is  well  for  the  milker  to 
have  soap,  clean  water,  and  towels  accessible  so  he  can  wash  his  hands 
after  milking  each  cow. 

STRAIN  MILK  PROPERLY 

After  the  milk  is  taken  to  the  milk  house,  strain  and  cool  it  at  once. 
The  straining  is  best  done  through  a  layer  of  sterile  absorbent  cotton 
placed  between  two  clean  strainer  cloths  which  have  been  steamed 
or  boiled,  or  through  special  straining  cloth.  Straining  milk  im- 
proves its  appearance  but  does  not  remove  the  bacteria  carried  into 
it  by  dirt;  therefore,  dirt  should  be  kept  out  of  milk  by  clean 
methods.  Keep  a  supply  of  clean  strainer  cloths  on  hand  at  all  times, 
so  that  when  one  becomes  soiled  it  can  be  replaced  immediately  with 
a  clean  one.  Use  a  strainer  cloth  for  only  one  milking.  Special 
strainer  cloths  may  be  bought  at  low  cost  from  most  dealers  in  dairy 
supplies. 

KEEP  FEED  AND  WEED  FLAVORS  OUT  OF  THE  MiLK 

Milk  is  often  made  unsalable  by  feed  and  weed  flavors.  Feed 
flavors  in  milk  are  most  frequently  caused  by  succulent  feeds.  When 
fed  to  dairy  cows  one  hour  before  milking,  silage  made  from  com, 
alfalfa,  sweetclover,  or  soybeans,  and  green  alfalfa,  cabbage,  turnips, 
rape,  and  kale  seriously  affect  the  flavor  and  odor  of  milk.  Green 
rye,  green  cowpeas,  potatoes,  dried  beet  pulp,  and  carrots  affect  the 
flavor  and  odor  of  milk  only  slightly,  and  green  corn,  green  oats 
and  peas,  green  soybeans,  pumpkins,  and  sugar  beets  have  practically 
no  effect  on  the  flavor  and  odor. 

Feeds  affect  the  flavor  of  milk  only  a  few  hours  after  they  are 
eaten.  For  this  reason,  feed  dairy  cows  highly  flavored  feeds  im- 
mediately after  milking  and  not  just,  before.  Aeration  of  milk  by 
running  it  over  a  surface  cooler  immediately  after  milking  reduces 
strong  feed  flavors  and  sometimes  eliminates  slight  ones. 

Eradicate  from  pastures  all  weeds  which  cause  objectionable 
flavors  in  milk.  Until  this  is  done  take  the  cows  off  iniested  pas- 
tures as  long  as  possible  before  milking.  The  longer  the  interval 
between  the  removal  of  the  cows  from  pasture  and  the  time  of  milk- 
ing, the  less  intense  will  be  the  undesirable  flavors  in  the  milk.  In 
the  case  of  garlic-infested  pastures  the  cows  should  be  taken  off  the 
pasture  four  to  seven  hours  before  milking  to  entirely  avoid  the 
garlic  flavor  and  odor  in  milk.  Some  weeds,  such  as  bitterweed, 
impart  objectionable  flavors  to  the  milk  several  hours  after  they 
are  eaten.  If  such  weeds  are  present  it  may  be  neccessary  to  keep 
the  cows  off  the  pasture  until  the  weeds  are  eradicated. 
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ADDITIONAL  INFORMATION 

The  following  United  States  Department  of  Agriculture  publica- 
tions have  a  direct  bearing  on  the  general  subject  of  sanitation  in 
milk  production.  A  copy  of  any  of  these  publications  may  be  ob- 
tained, free  of  charge  as  long  as  the  free  supply  lasts,  by  writing  to 
one  of  your  Senators  or  your  Representative  in  Congress,  or  to  the 
OflRce  of  Information^  TJnited  States  Department  of  Agriculture, 
Washington,  D.  C.  Give  both  the  title  ana  the  number  of  the  publi- 
cation. If  more  than  one  is  wanted,  list  them  numerically  as  is  done 
below. 

PUBLICATIONS 

734-F,  Flytraps  and  Their  Operation. 
954-F,  Disinfection  of  Stables. 
976-F.  Cooling  Milk  and  Cream  on  the  Farm. 

1060-F,  Tuberculosis  in  Livestock :  Detection,  Eradication,  and  Control. 
1097-F,  The  Stable  Fly :  How  to  Prevent  Its  Annoyance  and  Its  Losses  to 
liivestock. 

1214-F,  Farm  Dairy  Houses. 

1227-F,  Sewage  and  Sewerage  of  Farm  Homes. 

1315-F,  Cleaning  Milking  Machines. 

1393-F,  Principles  of  Dairy-Barn  VentUation. 

1408-F,  The  House  Fly  and  How  to  Suppress  It. 

1422-F,  Udder  Diseases  of  Dairy  Cows. 

1426-F,  Farm  Plumbing. 

1448-F,  Farmstead  Water  Supply. 

3-L,  Improved  Sanitation  in  Milk  Production. 

25-L,  Preventing  Feed  Flavors  and  Odors  in  Milk. 

(The  above  list  was  conrpiled  as  of  Marcli  1,  1931) 
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ARSENICAL  CATTLE   DIPS: 

METHODS  OP  PREPARATION  AND  DIRECTIONS  FOR.  USE. 

By  RoBBKT  H.  Chapin,  /,  .  ' 

Senior  BiochemUt.  Biochemic  DMHon.        j   ^--  / 
INTHODUCTTORT.  !■  .     \ 

This  bulletin  is  intended  to  be  a  handbook  for  the  use'v  at  arsenickl 
cattle  dips.  It  aims  to  include  in  brief  but  ample  form'Njpen^r?!  jfi- 
formation,  formulas,  tables,  and  practical  hints  bearin|r  on  tlie  pcspB'*- 
r&tion  and  management  of 
arsenical  dipping  solutions. 
But  to  this  field  it  is 
strictly  limited.  Those  who 
desire  a  popular  account  of 
the  life  history  of  the 
Texas-fever  tick  and  of  its 
relation  to  cattle  are  re- 
ferred to  a  previous  bulle- 
tin (Fanners'  Bulletin  498) 
issued  by  the  department. 
The  same,  as  well  as  an- 
other previous  publication 
(Bureau  of  Animal  Industry  Circular  207),  contains  plans  and  speci- 
fications for  the  construction  of  dipping  vats,  together  with  directions 
for  tiie  management  of  cattle  in  connection  with  dipping. 

PROPERTIES  OF  SUBSTANCES  USED  IN  MAKING  DIPS. 

Making  a  dip  is  simply  a  manufacturing  proposition,  ^o  manu- 
facturer can  expect  to  get  the  best  results  unless  he  is  somewhat 
acquainted  with  important  facts  r^arding  his  raw  materials. 

White  arsenic,  also  known  as  arsenic  triosid,  arsenious  or  arsen- 
ous  osid  or  anhydrid,  should  always  be  purchased  in  the  form  of 
a  fine  powder,  and  under  a  guaranty  of  99  per  cent  purity.  Water, 
even  when  boiling,  will  dissolve  only  a  little  of  it,  and  that  slowly, 
but  fay  the  use  of  certain  other  chemicals  white  arsenic  may  be  readily 
and  abundantly  brought  into  solution. 

White  arsenic  is  a  violent  poison,  and  users  of  it  must  never  allow 
familiarity  to  beget  carelessness.     It  may   be  absorbed  into  the 
^stem  and  cause  injury  or  death,  either  through  the  mouth,  the 
4T702*— H 


2  FABMERS*  BULLETIN   603. 

lungs,  or  the  skin ;  therefore  neither  the  dry  powder  nor  the  solution 
should  be  allowed  to  remain  on  the  skin.  The  breathing  in  of  dust 
arising  from  the  dry  powder  during  handling  must  be  avoided, 
while,  if  cattle  are  being  sprayed,  neither  the  operator  nor  the  cattle 
should  inhale  any  of  the  spray.  Moreover,  from  a  boiling  solution 
arsenic  may  be  thrown  out  as  a  fine  spray  and  also,  under  certain 
conditions,  as  the  very  poisonous  gas  "  arsin."  Hence,  concentrated 
dips  should  be  prepared  only  in  thoroughly  ventilated  places,  while 
all  work  should  be  done  on  the  windward  side  of  the  kettle  and  as 
far  from  it  as  practicable. 

If  arsenic  in  any  form  has  been  swallowed,  medical  attention  is 
to  be  obtained  as  soon  as  possible ;  but  since  promptness  of  action  is 
of  very  great  importance  and  medical  attention  is  not  always  readily 
available,  it  is  best  for  all  who  use  arsenical  dips  to  be  familiar  with 
first-aid  treatment.  The  United  States  Dispensatory  (nineteenth 
edition)  has  the  following  to  say  in  this  matter: 

If  the  antidote  ♦  *  *  be  not  directly  at  liand,  free  vomiting  should  be 
induced  by  the  finger,  the  feather  part  of  a  quill,  and  the  administration  of  an 
emetic ;  *  ♦  *  Demulcent  drinks  should  be  freely  given,  such  as  milk,  white 
of  eggs  and  water,  or  flour  and  water,  which  serve  to  encourage  the  vomiting 
and  to  envelop  the  poison. 

The  antidote  having  been  faithfully  applied,  the  subsequent  treatment  con- 
sists  in    the   administration    of   mucilaginous   drinks   and    the    treatment    of 

symptoms  as  they  arise. 

4  «  *  *  «  *  * 

The  antidote  above  referred  to  is  *  *  *  ferric  hydroxid  with  magnesium 
oxid  in  the  moist  or  jmlpy  state.  As  soon  as  it  is  ready  it  must  be  given  in 
doses  of  a  tablespoonful  to  an  adult,  of  a  dessertspoonful  to  a  child,  every 
five  or  ten  minutes  until  the  urgent  symptoms  are  relieved.  ♦  ♦  ♦  its 
eflicacy  is,  of  course,  greater  the  sooner  it  is  administered  after  the  ingestion 
of  the  poison;  but  even  after  delay  its  use  will  prove  advantageous  so  long 
as  any  portion  of  the  poison  still  remains  in  the  stomach.  *  *  *  It  should 
be  an  invariable  rule  to  prepare  the  antidote  at  the  time  it  is  wanted  from 
materials  always  kept  at  hand.  ♦  ♦  ♦  The  best  antidote  known  is  the 
combination  of  ferric  hydroxid  with  magnesium  oxid  now  recognized  by  the 
U.  S.  Pharmacopoeia. 

The  materials  for  the  antidote  referred  to  can  be  supplied  by  any 
prescribing  pharmacist,  contained  in  two  bottles.  In  this  separated 
form  the  antidote  keeps  well,  and  when  an  emergency  calls  for  its 
use  all  that  is  necessary  is  to  mix  thoroughly  the  contents  of  the 
two  bottles  and  to  administer  as  directed.  But  in  any  case  medical 
attention  must  be  obtained  as  soon  as  possible. 

Sodium  ca/rhonate. — ^Also  known  as  sal  soda  or  washing  soda, 
when  fresh  consists  of  colorless  transparent  crystals.  On  keeping, 
unless  tightly  closed  from  the  air,  it  tends  to  lose  its  crystalline^ 
appearance  and  to  fall  to  a  white  powder.  This  change  is  due 
merely  to  the  fact  that  the  crystals  carry  a  large  amount  of  com- 
bined water  (water  of  crystallization),  and  on  exposure  to  the  air 
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much  of  this  water  may  evaporate  with  consequent  destruction  of 
the  crystalline  form.  The  sod*  itself  is  in  no  way  affected  by  this 
loss  of  water,  except  that  it  really  becomes  stronger,  weight  for 
weight 

Another  form  of  sodium  carbonate,  called  "  monohydrated  sodium 
carbonate,"  also  occurs  in  commerce-  in  the  form  of  a  white  crystalline 
granular  powder.  It  contains  only  a  small  amount  of  water  of 
crystallization  and  is  practically  unaffected  by  exposure  to  air.  This 
form  of  soda  from  a  manufacturing  point  of  view  is  far  preferable 
to  sal  soda,  as  it  is  of  constant  and  permanent  composition,  and 
being  much  stronger,  weight  for  weight,  it  is  less  expensive  to  handle. 
When  using  monohydrated  soda  it  is  necessary  to  remember  that 
only  4|  pounds  are  needed  to  do  the  same  work  as  10  pounds  of 
sal  soda. 

Pine  tar. — ^Pine  tar  when  fresh  is  semiliquid,  but  with  age  becomes 
granular  and  nearly  solid,  in  which  condition  it  is  of  less  value. 
Mixed  with  it  is  always  more  or  less  water  of  decidedly  acid  prop- 
erties (pyroligneous  acid),  which  on  standing  tends  to  float  on  the 
surface  and  should  be  dipped  or  poured  off  before  the  tar  is  used. 

Tar  is  heavier  than  water  and  when  stirred  with  it  usually  forms 
a  very  poor  mixture  from  which  most  of  the  tar  rapidly  settles  out, 
but  when  the  water  is  of  just  the  right  temperature  and  somewhat 
alkaline  a  fairly  stable  suspension  may  generally  be  obtained.  When 
previously  treated  with  an  amoimt  of  caustic  alkali  sufficient  to  com- 
bine with  a  considerable  proportion  of  the  tar  acids,  or  when  blended 
with  soap,  the  tar  easily  mixes  with  water  and  then  forms  a  good  and 
permanent  emulsion. 

Caustic  soda, — Also  known  as  sodium  hydroxid,  or  sodium  hydrate, 
on  account  of  its  wide  range  of  application  by  chemists,  pharmacists, 
and  manufacturing  industries  occurs  commercially  in  a  number  of 
different  forms,  as  powder,  flakes,  solid  masses,  or  broken  fragments ; 
in  color  ranging  from  pure  white  to  grayish  or  brownish  tints.  For 
the  use  of  chemists  and  pharmacists  it  is  put  up  in  glass  bottles;  for 
industrial  purposes  it  is  supplied  in  various  sized  cans  or  drums  of 
thin  sheet  iron.  The  latter  is  the  variety  that  should  be  purchased 
for  making  dip.  Its  large  output  and  wide  use  render  it  easily 
obtainable  almost  everywhere — far  more  so  than  white  arsenic  The 
10-pound  can  is  the  best  size  to  buy  for  home  use  in  preparing  dips ; 
larger  consumers  can  probably  handle  the  material  in  larger  drums 
conveniently  and  of  course  more  economically.  The  purchaser  must 
make  sure  that  the  contents  of  the  drum  he  contemplates  buying  are 
in  fragmentary  form,  or  granulated,  for  much  caustic  soda  is  run 
into  drums  in  a  melted  condition  and  on  cooling  forms  a  single  solid 
cake,  which,  though  satisfactory  for  factory  use,  is  not  adapted  for 
the  present  purpose.  It  should  always  be  purchased  under  a  guaranty 
of  not  less  than  85  per  cent  actual  caustic  soda. 
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Caustic  soda  is  an  intensely  active  and  powerful  substance.  When 
exposed  to  the  air  it  strongly  attracts^moisture,  increasing  in  weight 
and  becoming  pasty,  while  at  the  same  time  it  becomes  contaminated 
with  sodium  carbonate  through  absorption  of  carbon  dioxid.  Hence 
it  must  always  be  purchased  in  original  containers,  never  in  bulk; 
the  container  must  not  be  opened  until  just  before  the  material  is 
to  be  used;  the  substance  must  not  be  allowed  to  stand  exposed  to 
the  air,  and  if  any  is  left  over  which  is  to  be  kept  for  subsequent 
use  it  must  be  immediately  transferred  to  a  tin  pail  provided  with  a 
tightly  fitting  cover,  such  as  a  lard  pail,  or,  best  of  all,  a  paint  pail 
with  a  friction  top. 

Owing  to  the  intense  diemical  activity  of  caustic  soda  it  is  ex- 
tremely corrosive  in  its  effect  upon  skin  or  clothes,  and  upon  the  lungs 
if  dust  from  it  is  inhaled.  Therefore  it  is  necessary  to  handle  it 
gently  to  flvoid  the  raising  of  dust  and  to  wash  off  at  once  with  water 
any  which  may  touch  the  skin  or  clothing. 

Caustic  potash, — Also  known  as  potassium  hydroxid  or  hydrate,  is 
very  similar  in  its  properties  to  caustic  soda.  It  is  not,  however,  so 
widely  used  industrially,  and  is  decidedly  more  expensive  without 
being  any  better  for  the  present  purpose.  Therefore  it  should  be 
purchased  only  when  caustic  soda  happens  not  to  be  available.  In 
its  use  one  must  remember  that,  weight  for  weight,  it  is  less  efficient 
than  caustic  soda,  so  that  for  every  pound  of  the  latter  there  must  be 
employed  1.4  pounds  of  caustic  potash.  Like  caustic  soda,  it  must  be 
guaranteed  at  least  85  per  cent  pure. 

Lye. — This  is  a  term  employed  to  designate  a  grade  of  caustic  soda 

put  up  primarily  for  domestic  use,  such  as  making  soap  from  waste 

grease  and  for  general  cleansing.     Since  ordinary  buyers  of  this 

grade  of  goods  are  not  apt  to  be  able  to  judge  closely  of  its  quality, 

it  is  sometimes  of  very  inferior  grade,  though  not  necessarily   so. 

If  any  guaranty  regarding  its  purity  can  be  obtained,  it  may  be  used 

for  dip  making,  in  case  of  necessity,  in  the  same  proportions  as 

caustic  soda.. 

THE  GENERAL  COMPOSITION  OP  DIPS. 

All  arsenical  cattle  dips  contain  arsenious  oxid  as  the  active  tick- 
killing  agent.  But  since  straight  arsenious  oxid,  that  is,  white  ar- 
senic, is  so  slightly  and  slowly  soluble  in  water,  it  is  necessary  to  use 
some  other  chemical  agent,  such  as  sodium  carbonate  or  hydroxid,  to 
bring  the  arsenious  oxid  into  solution.  In  this  way  the  white  arsenic 
is  changed  to  sodium  arsenite  if  either  sodium  hydroxid  or  sodium 
carbonate  is  employed,  or  to  potassium  arsenite  if  the  corresponding 
potassium  compounds  are  used.  Starting  with  a  given  weight  of 
white  arsenic,  whether  it  is  converted  to  sodium  arsenite  or  to  potas- 
sium arsenite  appears  to  make  no  difference  in  the  action  of  the 
finished  dip. 


AB8ENICAL  OATTLE  DIPS.  5 

After  the  white  arsenic  has  been  brought  into  solution,  a  variety 
of  substances,  such  as  tar,  soap,  oils,  etc.,  may  be  added  with  one  or 
more  of  the  following  objects  in  view:  (1)  To  increase  the  eflfective- 
ness  of  the  bath  against  ticks,  either  through  greater  penetrating 
power  or  better  adhesion,  or  through  repellent  action;  (2)  to  render 
milder  the  effect  of  the  bath  upon  cattle;  (3)  to  denature  the  bath  so 
that  cattle  will  not  drink  it.  Proprietary  concentrated  dips  differ 
from  each  other  and  from  home-made  dips  essentially  only  in  the 
nature  and  amount  of  such  added  substances. 

MAKING  THE  BOILED  DIP. 

The  boiled  dip  has  been  recommended  for  use  in  two  strengths,  the 
batiis  corresponding  to  which  will  be  termed  here  "  low -strength 
bath  ^  and  "  high-strength  bath."  The  low-strength  bath  is  com- 
monly used  for  ordinary  tick-eradication  work  on  the  range,  the  cattle 
being  dipped  regularly  every  two  weeks  for  possibly  several  months. 
The  high-strength  bath  is  used  to  treat  cattle  whidi  are  undergoing 
transportation  to  a  tick-free  region,  the  treatment  being  usually 
limited  to  only  two  dippings,  5  to  10  days  apart 

To  make  500  ^  gallons  low-strength  bath  provide : 

Sal  8oda* — ^ 24  pounds. 

White  araenic,  99  per  cent  pure,  in  fine  powder 8  pounda. 

Pine  tar 1  gallon. 

Put  25  gallons  of  water  in  a  kettle  or  tank  of  40  to  50  gallons 
capacity,  heat  to  boiling,  and  add  the  sal  soda.  When  this  has  dis- 
solved add  the  white  arsenic,  then  boil  and  stir  for  15  minutes  or 
longer,  until  the  white  arsenic  has  entirely  disappeared.  If  intended 
for  immediate  use  cool  to  140^  F.  (by  the  addition  of  cold  water  if 
desired),  then  pour  in  the  pine  tar  in  a  thin  stream  while  constantly 
and  vigorously  stirring  the  solution.  Immediately  empty  the  liquid 
into  the  dipping  vat,  which  has  already  been  three-fourths  filled 
with  water,  and  stir  thoroughly. 

For  a  stock  solution  to  be  kept  on  hand  and  used  when  needed,  add 
no  tar,  but,  after  the  solution  of  arsenic  and  soda  has  become  entirely 
cold,  make  it  up  to  25  gallons  (see  method  on  page  7),  stir  well, 
let  settle,  and  draw  off  into  containers  which  can  be  well  closed. 
This  ccmstitutes  "  low-strength  boiled  arsenic  stock,"  and  its  use  in  a 
diluted  dipping  bath  calls  for  a  "tar  stock,"  the  preparation  of 
which  is  described  on  page  7. 

High-strength  bath  or  high-strength  boiled  arsenic  stock  is  pre- 
pared in  exactly  the  same  way,  except  that  for  500  gallons  of  diluted 
bath  there  is  used  10  pounds  of  white  arsenic  and  25  pounds  of  sal 
soda  (or  11  pounds  monohydrated  sodium  carbonate). 

'  Tbe  number  of  pounds  .of  white  arsenic  needed  to  make  any  number  of  gallons  of  bath 
of  any  strength  may  be  obtained  from  Table  1,  on  page  11. 
*0r  monohydrated  sodium  carbonate,  lOi  pounds. 
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A  by-product  of  the  actiou  of  sodium  carbonate  on  white  arsenic  Is  the  gan 
carbon  dioxid.  The  escape  of  this  gas  is  attended  by  considerable  foaming 
of  the  solution,  so  the  kettle  must  be  generously  large,  and  the  operation  of 
boiling  must  have  constant  watching  to  prevent  the  liquid  from  frothing  over 
the  edge  of  the  kettle. 

The  kettle  or  tank,  utensils,  and  materials  must  be  perfectly  free  from  all 
greasy  or  oily  substances,  since  a  small  quantity  of  such  matter  Is  sufficient  to 
form  a  coating  over  the  arsenic  and  thus  to  prevent  or  delay  its  solution. 

The  boiled  dip  may  be  made  perfectly  well  with  very  hard  water,  but,  in 
that  case,  some  residue  of  a  fine  white  or  gray  powder  will  be  left  undissolved 
after  boiling.  This  residue  carries  no  arsenic,  but  arises  from  the  action  of  the 
sodium  carbonate  upon  compounds,  chiefly  of  lime,  in  the  water.  Examination 
of  the  liquid  after  boiling  for  a  few  minutes  with  the  soda  before  the  arsenic 
has  been  added  will  show  how  much  residue  may  be  exi)ected  from  this  source. 

MAKING  THE  S-B  DIP.* 

The  S-B  arsenical  dip  was  developed  by  the  present  writer  about 
two  years  ago  to  meet  certain  drawbacks  to  the  boiled  dip,  namely, 
(1)  the  necessity  for  boiling  large  amounts  of  liquid,  and  (2)  the 
imj)ossibility  of  preparing  highly  concentrated  stock  solutions. 
Bureau  employees  in  the  field  have  given  the  preparation  a  thorough 
test  in  practical  dipping.  The  difference  between  the  S-B  dip  and 
the  boiled  dip  is  merely  in  the  formulas  and  methods  of  preparation, 
the  composition  of  the  diluted  baths  used  for  dipping  being  prac- 
tically the  same  in  both  cases. 

The  S-B  dip  is  prepared  in  two  p^arts  which  must  not  be  mixed 
except  in  the  diluted  dipping  bath,  (1)  arsenic  stock,  (2)  tar  stock. 

S-B  arsenic  stock  requires  the  following  materials  ready  to  hand 
before  starting: 

Pounds. 
Caustic  soda,*  at  least  85  per  cent  pure,  dry,  granulated 4 

White  arsenic,  99  per  cent  pure,  in  fine  powder 10 

Sal  soda,*  crystals 10 

In  a  5-gallon  kettle  or  metal  *  pail  place  the  4  pounds  of  caustic 
soda,  add  1  gallon  of  cold  water,  and  stir  with  a  stick  until  the  caustic 
soda  is  practically  all  dissolved.  Without  delay  begin  adding  the 
white  arsenic,  in  portions  of  a  pound  or  two  at  a  time,  as  fast  as  it 
can  be  dissolved  without  causing  the  solution  to  boil,  stirring  all  the 
time.  If  the  liquid  begins  to  boil,  stop  stirring  and  let  it  cool  slightly 
before  adding  more  arsenic.  The  secret  of  success  is  to  work  in  the 
arsenic  fast  enough  to  keep  the  solution  very  hot — ^nearly  but  not 

^Abbreviated  from  "  self-boiled,"  the  name  being  suggested  by  the  fact  that  the  heat 
necessary  to  prepare  the  dip  is  wholly  derived  from  chemical  action  between  the  raw 
materials. 

*0r  6i  pounds  dry  caustic  potash  of  equal  purity. 

'Or  4i  pounds  monohydrated  sodium  carbonate. 

*  The  chemicals  employed  have  no  eflfect  upon  Iron.  They  will,  however,  actively  cor- 
rode zinc,  tin,  or  solder ;  hence  a  soldered  pail  must  be  watched  for  leaks  and  is  far 
Inferior  to  a  seamless  pail,  stamped  from  a  single  sheet  of  Iron.  A  tinned  paU  is  pre- 
ferred to  a  galvanized  one,  but  a  plain  iron  seamless  pail  or  an  iron  kettle  should  be 
obtained  if  possible. 
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quite  at  the  boiling  point.  The  result  should  be  a  clear  solution, 
except  for  dirt.  If  the  liquid  persistently  remains  muddy  or  milky, 
it  may  be  because  the  operation  has  been  conducted  so  fast  that  much 
water  has  been  boiled  out  and  sodium  arsenite  is  beginning  to  crys- 
tallize, so  add  another  gallon  of  water  and  stir.  If  the  solution  does 
not  then  clear  up,  the  caustic  soda  must  have  been  very  low  grade, 
and  the  undissolved  substance  must  be  arsenic.  In  that  case,  put  the 
kettle  over  the  fire,  heat  nearly,  but  not  quite,  to  boiling,  and  stir. 
As  soon  as  the  solution  of  arsenic  is  complete,  dilute  to  about  4  gal- 
lons, add  the  sodium  carbonate,  and  stir  until  dissolved. 

Cautions  :  It  Is  necessary  to  avoid  splashing.  Hence  never  work  hurriedly ; 
stir  deUberately  and  regularly;  do  not  dump  in  the  arsenic  and  sal  soda,  but 
carefnUy  slide  them  in  from  a  grocer's  scoop  held  close  to  the  side  of  the  pail 
and  to  the  surface  of  the  liquid.  Perform  the  whole  operation  in  a  well-ven- 
tilated place  and  avoid  inhaling  steam. 

After  the  solution  has  become  cold  add  water  to  make  it  to  exactly 
5  gallons,^  mix  well,  let  settle,  and  draw  oflf  into  containers  which 
can  be  tightly  corked  or  otherwise  closed.  Jugs  or  demijohns  are 
best,  but  tin  cans  will  serve  if  occasionally  inspected  for  leaks  which 
may  occur  after  a  time  through  the  action  of  the  solution  upon  the 
solder  of  the  can. 

Tar  stock  appropriate  for  use  with  either  S-B  arsenic  stock  or 
boiled  arsenic  stock  is  prepared  thus: 

In  a  capacious  metal  pail  dissolve  three- fourths  of  a  pound  of  dry 
caustic  soda  or  concentrated  lye  (or  1  pound  of  dry  caustic  potash) 
in  1  quart  of  water,  add  1  gallon  of  pine  tar,  and  stir  thoroughly 
with  a  wooden  paddle  until  the  mixture^  which  at  first  looks  streaked 
and  muddy,  brightens  to  a  uniform  thick  fluid  somewhat  resembling 
molasses.  Test  it  by  letting  about  a  teaspoonful  drip  from  the  pad- 
dle into  a  glass  of  water  (a  glass  fruit  jar  or  a  wide-mouth  bottle  will 
serve)  and  stirring  thoroughly  with  a  sliver  of  wood.  It  should  mix 
perfectly  with  the  water.  Globules  of  tar  which  can  be  seen  by 
looking  at  the  glass  from  underneath  and  which  can  not  be  blended 
with  the  water  by  repeated  stirring  indicate  that  more  caustic-soda 
solution  is  needed.  In  that  case  make  up  more  caustic-soda  solution 
of  the  same  strength  and  add  it,  not  more  than  a*  pint  at  a  time,  and 
with  thorough  stirring,  imtil  the  desired  effect  is  produced. 

If  an  appropriate  glass  vessel  for  making  the  test  is  not  at  hand,  a 
little  of  the  mixture  may  be  taken  between  the  fingers,  then  dip  the 
fingers  under  water  and  try  to  rub  off  the  tar.  It  should  leave  the 
fingers  perfectly  clean  after  a  little  rubbing  with  water.  If  an  oily 
coating  remains,  more  caustic-soda  solution  is  needed.  Such  an  extra 
addition  of  caustic  soda  will  be  required  only  in  case  of  a  very  low- 

^Best  done  by  previoasly  determining  by  measurement  the  depth  of  5  gallons  of  water 
in  the  lettle.  Set  the  kettle  exactly  level  and  mark  the  deptb  on  a  stick  held  vertically 
on  the  center  of  the  bottom. 
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grade  chemical  or  a  very  highly  acid  tar.    The  tar  stock  should  be 
kept  in  closed  containers,  such  as  a  pail  with  a  friction  top. 

DILUTING  THE  DIP  TO  FORM  A  BATH. 

Whatever  the  dip  used,  whether  boiled  dip,  S-B  dip,  or  a  pro- 
prietary preparation,^  certain  facts  must  be  borne  in  mind  and  a  cer- 
tain routine  followed  in  preparing  baths  for  dipping.  All  concen- 
trated arsenical  preparations  are  considerably  heavier  than  water, 
and  unless  properly  introduced  into  the  dipping  vat  tend  to  make 
their  way  to  the  bottom,  after  which  it  is  difficult  to  get  an  even  mix- 
ture. In  preparing  a  diluted  bath  it  is  necessary  first  to  fill  the  vat 
with  water,  leaving  just  enough  space  below  the  full  water  line  for 
the  necessary  volume  of  concentrated  dip.  Then  the  desired  amount 
of  concentrated  dip  is  to  be  poured  in  a  thin  stream  evenly  all  over 
the  surface  of  the  water — except,  of  course,  at  the  shallow  exit  end 
of  the  vat — after  which  a  few  minutes  of  brisk  stirring  will  make 
certain  that  the  bath  is  of  .uniform  strength  throughout.  If  tar 
stock  is  used,  as  in  the  case  of  the  S-B  dip,  the  tar  stock  is  to  be  added 
before  the  arsenic  stock  and  may  be  put  in  when  the  vat  is  about 
three-fourths  filled  with  water.  Tar  stock  should  always  be  mixed 
with  two  or  three  times  its  volume  of  water  before  being  added  to 
the  vat. 

The  dilutions  at  which  the  various  concentrated  stocks  will  be  used 
are  as  follows: 

Boiled  arsenic  stock,  containing  either  8  pounds  (low  strength)  or 
10  pounds  (high  strength)  white  arsenic  in  25  gallons,  for  the  cor- 
responding strength  bath,  1  gallon  added  to  every  19  gallons  water 
(2^  pints  to  5  gallons). 

S-B  arsenic  stock,  containing  10  pounds  white  arsenic  in  5  gallons, 
for  low-strength  bath  1  gallon  added  to  every  124  gallons  water 
(5i  fluid  ounces  to  5  gallons) ;  for  high-strength  bath  add  1  gallon 
to  every  99  gallons  of  water  (6^  fluid  ounces  to  5  gallons). 

Tar  stock,  for  both  low-strength  and  high-strength  baths,  1  gallon 
added  to  every  300  gallons  of  finished  bath  (2  fluid  ounces,  or  4 
tablespoonfuls,  to  5  gallons).  Mix  the  tar  stock  with  two  or  three 
times  its  volume  of  watei;  before  adding  to  the  vat.  A  certain  lati- 
tude in  the  amount  of  tar  stock  used  is  permissible,  but  it  is  believed 
that  the  above  proportions  will  be  found  most  satisfactory. 

REPLENISHING  THE  BATH  AND  CORRECTING  ITS  STRENGTH. 

As  dipping  goes  on,  the  bath  will  naturally  need  replenishing.  In  addition, 
its  strength  will  probably  need  correction  from  time  to  time.  The  causes  which 
may  lead  to  changes  In  the  strength  of  arsenical  baths,  together  with  methods 

^  It  Is  very  likely  that  the  bureau  will  issue  permission  for  certain  proprietary  prepa- 
rations to  be  used  in  ofBcial  dipping.  Any  such  product  will  bear  a  statement  on  the 
label  to  the  effect  that  the  product  has  been  examined  by  the  bureau  and  has  been  per- 
mitted for  use  in  official  dipping  at  a  given  dilution. 
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of  chemical  analysis,  have  been  elsewhere  discussed  by  the  writer.*  Here  it  is 
sufficient  to  note  that  even  if  all  precautions  are  taken  against  lealiage,  either 
in  or  out,  against  evaporation,  and  against  mistal^es  in  measurements,  etc., 
still  the  bath  is  likely  to  change  its  strength  owing  to  the  action  of  micro- 
organisms which  grow  therein  in  spite  of  the  presence  of  the  poisonous  arsenic, 
▲s  already  mentioned,  the  active  ingredient  of  the  bath  is  an  arsenite,  either 
of  sodium  or  x)otassium.  One  si)ecies  of  microorganism  is  able  to  take  oxygen 
from  the  air  and  to  combine  it  with  the  arsenite,  thus  forming  an  arsenate,  a 
distinctly  different  compound  of  arsenic,  and  one  which  is  much  less  poisonous 
to  ticks.  This  species  of  microorganism  appears  to  flourish  in  nearly  all  dip- 
ping baths  under  ordinary  conditions  of  use  and  operates  to  gradually  weaken 
the  bath.  There  is,  however,  another  species  of  microorganism  which  occa- 
sionally makes  itself  manifest  in  baths  through  which  cattle  are  passed  in  ex- 
ceptionally large  numbers  or  at  frequent  Intervals,  and  which  operates  in  pre- 
cisely the  opposite  manner,  namely,  to  reduce  any  arsenate  which  may  be 
present  to  arsenite,  thus  rendering  the  bath  stronger. 

The  chemical  analysis  of  arsenical  baths  with  sufficient  accuracy  for  practi- 
cal purposes  is  not  a  difficult  matter.  It  does,  however,  require  some  chemical 
training  and  equipment  If  State  officials  concerned  with  dipping  can  not 
make  provision  for  the  execution  of  analyses,  it  should  not  be  difficult  to  find 
someone — physician,  veterinarian,  pharmacist,  instructor  in  school  or  college, 
or  even  a  student — ^who,  for  a  fee,  which  might  be  comparatively  small  if  a 
sufficient  number  of  samples  from  various  sources  could  be  counted  on,  would 
find  it  worth  while  to  undertake  this  work.  It  is  desirable  to  have  the 
*  actual  arsenlous  oxid  " — that  is,  'the  amount  of  arsenic  existing  as  arsenite — 
determined  at  least  once  a  month,  and  the  "total  arsenlous  oxid" — that  is, 
tlie  amount  of  arsenic  existing  as  both  arsenite  and  arsenate — determined  at 
least  every  two  months.  To  avoid  danger  of  poisoning  cattle,  it  is  safer  to 
discard  the  bath  entirely  whenever  the  "total  arsenlous  oxid"  would  rise 
above  0.25  per  cent  for  the  low-strength  bath  or  pbove  0.30  per  cent  for  the 
high-strength  bath  after  the  bath  had  been  adjusted  to  contain  the  proper 
amount  of  "actual  arsenlous  oxid." 

In  taking  samples  for  analysis  certain  precautions  are  necessary.  First, 
the  bath  must  be  well  stirred ;  next,  the  saifiple  is  filled  at  the  vat  side  into 
the  bottle  in  which  it  is  to  be  sent  to  the  analyst.  The  bottle  should  hold  not 
less  than  4  fluid  ounces  (one-fourth  pint)  and  should  be  filled  up  to  the  neck. 
Unless  the  sample  can  be  placed  in  the  hands  of  the  analyst  In  a  very  few 
hours  it  should  be  treated  with  formaldehyde  to  preserve  it  from  the  action  of 
microorganisms  which  may  affect  the  arsenic  and  which  may  work  very  rapidly 
in  the  sample  after  Its  removal  from  a  comparatively  cool  location  under- 
ground and  exposure  to  hot  summer  weather.  A  little  concentrated  formalde- 
hyde solution  (37  per  cent)  may  be  cheaply  obtained  from  the  druggist,  to- 
gether with  a  medicine  dropper.  The  formaldehyde  is  to  be  carefully  added 
to  the  sample  with  the  medicine  dropper,  In  the  proportion  of  exactly  5  drops 
to  each  4  ounces  of  sample  (20  drops  to  a  pint).  The  bottle  is  then  to  be 
Immediately  corked,  the  cork  and  lip  of  bottle  wiped  dry  and  completely 
covered  with  melted  sealing  wax,  rosin,  or  some  similar  material,  In  order  to 
exclude  air.  A  few  matches  will  furnish  the  heat  necessary  for  melting  the 
sealing  material.  The  analyst  should  be  informed  of  exactly  what  steps  were 
taken  in  preparing  the  samples,  and  the  latter  should  be  shipped  to  him  without 
delay. 

^  Department  of  Agriculture  Bulletin  76. 
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There  are  two  methods  of  attacking  the  problems  of  replenishing 
a  bath  and  of  correcting  its  strength — (1)  method  by  weight  and  (2) 
method  by  volume. 

The  method  hy  weight. — This  method  bases  all  calculations  upon 
the  weight  of  white  arsenic  which  actually  is  in  the  vat  and  the 
weight  which  ought  to  be  in  the  vat.  Table  1  *  gives  the  weight  of 
white  arsenic  which  is  actually  present  in  baths  of  various  volumes 
and  of  varying  percentages  of  arsenious  oxid. 

When  the  quantity  of  bath  in  the  vat  lies  outside  the  range  of  the 
figures  given  in  Table  1  it  will  only  be  necessary  to  multiply  or  to 
divide  by  2.  For  example,  if  the  bath  amounts  to  750  gallons  it  must 
evidently  hold  only  half  as  much  arsenic  as  if  it  amounted  to  1,500 
gallons.  If,  on  the  other  hand,  it  is  desired  to  more  accurately 
employ  figures  which  lie  between  those  given  in  the  table,  either  for 
voliime  of  bath  or  for  percentage  or  weight  of  arsenic,  it  is  only 
necessary  mentally  to  split  the  difference  between  the  figures  actually 
given. 

The  manner  in  which  Table  1  is  used  may  be  illustrated  as  follows : 

Suppose  one  needs  to  replenish  and  correct  a  bath  which  is  contained  in  a 
vat  holding  1,500  gallons  to  the  full  water  line.  He  finds  that  he  has  in  the 
vat  1,050  gallons  of  bath  which  his  analyst  informs  him  contains  0.14  per 
cent  actual  arsenious  oxfd.  Looking  up  these  figures  in  the  table,  he  finds 
that  they  indicate  12i  pounds  of  arsenious  oxid  in  the  vat  What  he  wants  is 
a  vat  filled  with  solution  of  proper  dipping  strength,  we  will  say,  of  the  low- 
strength  formula.  Now,  the  low-strength  formula  calls  for  0.19  per  cent 
actual  arsenious  oxid,  and,  as  before  stated,  his  vat  holds  1,500  gallons  to  the 
full  water  line.  Looldng  up  these  figures  in  the  table,  he  finds  that  his  vat 
when  filled  with  solution  of  proper  strength  must  contain  23}  pounds  of 
arsenious  oxid.  Therefore,  in  fiUing  his  vat  to  the  full  water  line  he  must 
introduce  23}  less  12}  pounds  of  white  arsenic,  or  11§  pounds. 

Having  found  from  Table  1  the  weight  of  white  arsenic  necessary 
to  add  to  the  vat,  subsequent  procedure  depends  upon  the  kind  of 
dip  used.  In  the  case  of  boiled  dip  prepared  on  the  spot,  it  is 
simply  necessary  to  weigh  out  the  proper  amount  of  arsenic  and  to 
boil  it  with  the  corresponding  amount  of  sodium  carbonate,  water, 
etc  In  case  the  low-strength  boiled  arsenic  stock  is  to  be  employed, 
it  is  necessary  to  remember  that  it  carries  1  pound  of  arsenious 
oxid  in  every  3J  gallons.  Therefore,  multiply  the  number  of  pounds 
of  white  arsenic  needed  by  3J  in  order  to  find  the  number  of  gallons 
of  low-strength  boiled  arsenic  stock  to  be  added.  In  case  of  the 
S-B  arsenic  stock,  there  is  present  2  pounds  of  arsenious  oxid  in 
every  gallon.  Therefore,  divide  the  number  of  pounds  of  white 
arsenic  desired  by  2  in  order  to  obtain  the  corresponding  number  of 
gallons  of  S-B  arsenic  stock. 

The  high-strength  boiled  arsenic  stock,  of  course,  carries  1  pound 
of  white  arsenic  in  each  2|  gallons. 

^  Credit  for  this  form  of  table  is  due  to  Dr.  Q.  A.  Handley,  veterinary  inspector  in  thii 
boreao. 
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Table  1. — Tahle  for  findinff  pounds  of  white  arsenic  in  vat. 


Liquid 
in  vat 


QQllom. 
1,000.... 

1,050...., 

1,100 

1,150 

1.200 

1,250 

1,300 

1,360 

1,400 

1,450 

1,500 

I,fl00 

1,700 

1,800 

1,900 

2,000 


Per  oei^t  actual  araenious  oxld  in  bath. 


.10 


JAM. 

8i 
8f 

10 

lOi 

lOf 

Hi 

Hi 

12 

13* 

13i 

14 

15 

15J 

Ifti 


.11 


Lbt, 
9 

10 

101 

11 

lU 

12 

12J 

121 

13* 
131 
14i 
15J 
lOJ 
17i 
18i 


.12 


Lb9, 
10 

lOJ 

U 

llj 

12 

12J 

13 

134 

14 

"i 

15 

10 

17 

18 

19 

20 


.13 


lOf 

lU 
13 

18 

134 

14 

144 

15 

154 

16i 

17J 

181 
194 
204 
214 


.14 


Lbt. 
114 
121 
12J 
134 
14 

144 

15 

151 

161 
161 

174 
184 

191 
21 
22 
23i 


.15 


Lbi. 
124 
13 
131 
141 
15 

164 

lei 

161 

174 

18 

181 

20 

211 

224 

23} 

26 


.16 


Lbi. 
131 
14 

144 
151 

16 

164 

171 

IS 

184 

m 

20 

211 

22} 

24 

251 

264 


.17 


Lb9. 
14 

14| 

154 

16J 

17 

171 

181 

10 

19J 

204 

211 

22i 

24 

254 

26} 

28i 


.18 


IA», 
15 

15} 
164 
171 
18 
18} 
194 
201 
21 
21} 
224 
24 
254 
27 
284 
30 


.191 


IM. 
16} 

164 

174 

18} 

19 

19} 

204 

211 

22 

23 

23} 

251 

26} 

30 
314 


.20 


Xte. 
164 

174 

181 

19 

20 

20} 

214 

224 

231 

24 

25 

264 

281 

30 

314 
33i 


.21 


Lhs. 
174 
181 

191 

20 

21 

21} 
22} 

234 

244 

251 

261 

28 

294 

314 

33 

34} 


.22   .23 


Lh». 
18} 

191 

20 

21 

22 

22} 

23} 

24} 

264 

264 

27i 

29J 

31 

;» 

34} 
364 


Lb9, 

19 

20 

21 

23 

23 

34 

24} 

26} 

26} 

27} 

28} 

304 

324 

344 

361 

381 


.24« 


Xlw. 
20 

21 

22 

28 

34 

25 

26 

27 

28 

29 

30 

32 

34 

36 

38 

40 


.25 

Lb9. 
20} 

21} 

22} 

24 

26 

26 

27 

28 

29 

30 

31} 
33} 
351 
374 
394 
414 


1  This  column  may  be  taken  as  representing,  nearly  enough,  correct  weights  of  white  arsenic  for  the  low- 
straDgthbath. 
<  This  column  represents  correct  weights  of  white  arsenic  for  the  high-strength  bath. 

The  method  hy  volume. — This  method  naturally  applies  only  to 
the  use  of  stock  solutions,  not  to  cases  where  the  desired  amount  of 
white  arsenic  is  to  be  weighed  out  and  dissolved  on  the  spot.  The 
facts  needed  to  start  on  are  exactly  the  same  in  both  methods;  that 
is,  one  must  know  the  capacity  of  the  vat  at  the  full  water  line,  the 
amount  of  bath  actually  in  the  vat,  and  its  strength  expressed  as 
per  cent  of  actual  arsenious  oxid.  The  problem  really  resolves  itself 
into  correcting  the  strength  of  the  bath  already  in  the  vat,  for  when 
this  has  been  done  it  is  simply  necessary  to  fill  up  the  remaining 
space  in  the  vat  with  bath  of  the  regular  strength.  Calculations  are 
simplified  by  the  use  of  Table  2. 

Table  2. — Amount  of  arsenic  stock  necessary  to  correct  each  100  gaUons  hath. 


Per  cent  actual 

arsenious  oxid 

in  bath. 

For  low-strength  bath- 

For  high-strength  bath—  | 

Add  low- 
strength  boiled 
arsenic  stock. 

AddS-B 
arsenic 
stoclc. 

Add  high- 
strength  boiled 
arsenic  stock. 

AddS-B 
arsenic 
stock. 

Percent.^ 

ChiUont. 

GaUofu. 

OaUons. 

OaUoru. 

0.10 

2.45 

0.38 

0) 

0) 

.11 

2.18 

.34 

0) 

0) 

.12 

1.91 

.28 

2.62 

0.60 

.13 

1.64 

.25 

2.40 

.46 

.14 

1.36 

.21 

2.18 

.42 

.16 

1.09 

.17 

1.96 

.38 

.16 

.82 

.13 

1.74 

.34 

.17 

.56 

.08 

1.63 

.29 

.18 

.27 

.04 

1.31 

.26 

.19 
.20 
.21 
.22 
.23 

1.09 
.87 
.65 
.44 
.22 

.21 
.17 
.13 
.08 
.04 

.* ! 

1  A  bath  less  than  half  the  desired  strength  should  be  discarded  entirely. 
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To  show  the  manner  of  using  Table  2,  the  same  example  may  be  taken  as 
sensed  to  illustrate  Table  1,  namely,  a  1,500-gallon  vat  that  contains  1,060 
gallons  of  bath  analyzing  0.14  per  cent  actual  arsenious  oxid,  which  is  to  be 
brought  to  the  full  water  line  with  standard*  low-strength  bath.  Suppose 
that  low-strength  boiled  arsenic  stock  is  to  be  employed.  From  Table  2  it 
will  be  found  that  each  100  gallons  of  0.14  per  cent  bath  requires  1.36  gallons 
of  low-strength  boiled  arsenic  stock  to  bring  It  to  the  right  strength,  so  for 
1,050  gallons  there  is  needed  10^X1.36=14.28  gallons  of  stock,  which  would 
bring  the  whole  volume  to  1,050+14=1,064  gallons  of  proper  strength  bath. 
There  is  then  left  1,500—1,064=436  gallons  of  regular  low-strength  bath, 
which  must  also  be  introduced  to  fill  the  vat,  for  which  there  is,  of  course, 
needed  464-h20*=23.2  gallons  of  boiled  arsenic  stock.  Now,  14.28+23.2=37.48, 
or  practically,  371  gallons  of  boiled  arsenic  stock  altogether.  Therefore  water 
will  be  run  into  the  vat,  about  6  quarts  of  tar  stock  being  added  during  the 
process  as  called  for  by  the  volume  of  fresh  liquid  introduced,  finally  leaving 
Just  enough  room  below  the  full  water  line  for  371  gallons  of  low-strength 
boiled  arsenic  stock  which  is  carefully  measured  in. 

It  appears  not  worth  while  to  give  a  table  for  reducing  batiis  if 
they  are  found  by  analysis  to  be  too  strong.  This  event  but  seldom 
occurs,  and  if  it  does  the  amount  of  water  to  be  added  may  be  easily 
calculated.  If,  for  example,  a  bath  analyzes  0.25  per  cent  actual 
arsenious  oxid  and  is  to  be  reduced  to  0.19  per  cent,  then  each  100 
gallons  should  be  diluted  to  make  100Xfi^=1314  gallons — ^tJiat  is, 
31^  gallons  of  water  must  be  added  to  each  100  gallons  of  bath  in 
the  vat. 

OBTAINING  THE  CAPAQTY  OF  A  VAT. 

To  obtain  the  capacity  of  a  dipping  vat  the  following  measure- 
ments must  be  taken:  (1)  Length  of  the  bottom;  (2)  width  of  the 
bottom  at  its  middle  point;  (3)  length  of  water  line;  (4)  width  of 
water  line  at  its  middle  point;  (5)  vertical  depth  of  dip  at  middle 
of  bottom — ^that  is,  at  the  same  point  where  measurement  No.  2  was 
taken.  For  future  reference  it  is  well  to  mark  this  point  on  the  side 
of  the  vat  The  measurements  should  be  carried  to  the  nearest  inch 
for  length,  to  the  nearest  half  inch  for  depth,  and  to  the  nearest 
quarter  inch  for  width. 

The  measurements  taken  in  feet  and  inches  are  now  to  be  reduced 
to  feet  and  decimals  of  feet  through  Table  3. 

^  See  page  8. 
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Table  3. — Equivalents  of  linear  inches  and  decimals  of  1  foot. 


Linear 

Decimal 

Linear 

Decimal 

Linear 

Decimal 

Inches. 

of  1  foot. 

Inches. 

of  1  foot. 

iiK^hes. 

of  1  foot. 

4 

0.33 

8 

0.67 

i 

0.Q2 

4i 

.36 

8i 

.60 

i 

.04 

4i 

.38 

8i 

.71 

i 

.06 

H 

.40 

81 

.73 

1 

.08 

5 

.42 

0 

.75 

U 

.10 

5i 

.44 

H 

.77 

U 

.13 

5i 

.46 

H 

.79 

u 

.15 

5i 

.48 

H 

.81 

2 

.17 

6 

.50 

10 

.83 

2i 

.10 

6i 

.52 

m 

.85 

H 

.21 

«i 

.54 

lOi 

.88 

n 

.23 

«l 

.56 

101 

.00 

3 

.25 

7 

.58 

11 

.02 

H 

.27 

7i 

.60 

lU 

.04 

3i 

.20 

7J 

.63 

nj 

.06 

3f 

.31 

71 

.65 

Hi 

.08 

There  is  an  old,  much-used  rule  for  obtaining  the  capacity  of  a 
dipping  vat  which,  though  somewhat  inaccurate,  possesses  the  marked 
advantages  of  being  easily  grasped  and,  therefore,  of  not  being  liable 
to  error  in  its  application  and  of  being  readily  worked  out  inde- 
pendently if  partially  forgotten.  This  approximate  rule  for  present 
purposes  may  be  stated  as  follows:  Multiply  the  average  length  by 
the  average  widths  the  product  by  the  depths  and  this  product  by  7^.^ 
The  average  length  is  of  course  obtained  by  adding  the  bottom  length 
to  the  water-line  length  and  dividing  the  sum  by  2;  the  average 
width  is  obtained  in  the  same  manner. 

The  rule  may  be  thus  expressed  as  a  formula : 

top  length  +  bottom  length     top  width  +  bottom  width 

2  ^  2      \ 

approximate  gallons  capacity. 

As  previously  noted,  the  results  given  by  this  rule  or  formula  are 
not  quite  accurate.  In  fact,  it  does  not  account  for  the  upper  comers 
of  the  vat  at  the  exit  incline,  and  so  the  vat  really  holds  somewhat 
more  dip  than  thus  calculated.  The  volume  of  this  additional  por- 
tion of  the  vat  may  be  easily  calculated  a^er  the  following  correction 
rule :  Multiply  half  the  difference  of  the  lengths  by  half  the  difference 
of  the  widths^  the  product  by  the  depths  and  this  product  by  2J.^ 

Expressed  as  a  formula  the  correction  becomes : 

top  length  — bottom  length    top  width —bottom  width 

2  .^^  2 

additional  gallons  capacity. 


X  depth  X  7i  = 


X  depth  X  2i 


*  The  precise  figure  is  7.48 ;  that  is,  the  number  of  gallons  In  one  cubic  foot. 
"That  is,  by  one-third  of  7i.     Mathematically  the  correct  order  is  to  multiply  by  one- 
third  the  depth,  then  by  71.    Practically,  of  course,  the  result  is  the  same. 
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This  correction,  added  to  the  approximate  volume  first  found,  gives 
the  true  capacity  of  the  vat  as  nearly  as  it  is  possible  to  calculate  it, 
though  if  the  vat  is  unevenly  constructed,  no  formula  can  be  entirely 
accurate. 

To  iUustrate  the  whole  process  of  calculating  the  capacity  of  a  vat»  we  will 
suppose  that  a  vat  has  been  constructed  after  the  plans  and  specifications  of 
the  bureau  elsewhere  given.  The  measurements  as  taken,  and  as  reduced  to 
decimals  through  the  use  of  Table  3,  are  the  following: 


Vat. 


Bottom  length ^ 

Bottom  width , 

Water-line  length ... 
Water4ine  width. . . . 
Depth 


As  taken. 


Ft.   in, 
12   0 

1  6 
22    9 

2  8| 
5    3 


Reduced  to 
decimals. 


Ft. 
12.0 
L5 
22.8 
2.71 
5.25 


In  reducing  to  decimals,  lengths  need  be  carried  only  to  the  nearest  tenth* 
but  width  and  depth  should  be  carried  out  to  hundredths.  Throughout  subse- 
quent calculations  an  accuracy  greater  than  1  per  cent  is  unnecessary,  hence 
decimal  places  should  be  cut  off  when  multiplying  so  that  each  number  multi- 
pUed,  unless  a  whole  number,  shall  contain  not  more  than  three  figures. 

Applying  the  approximate  rule: 

(3)  (4)  (5) 

17. 4  36. 7  193 

X  2.11      X5.25      X     71 


(1) 

(2) 

22.8 

2.71 

+12.0 

+1.50 

2)    34.8    2)    4. 21        36. 714    192. 675    1, 448  gallons,  approximate  capacity. 


17.4 


2.11 


Applying  the  correction : 

(1)  (2)  (3)  (4)  (5) 

22.8  2.71        5.4  3.29  17.3 

-12.0        -1.50    X  .61     X5.25       X      2i 

2)     10. 8    2)     1. 21        3.294     17. 2725       43.  3  gaUons,  correction. 

5. 4  .61 

The  correct  figure  for  the  capacity  of  the  vat  is,  therefore,  1,448+43=1,491 
gallons. 

CONSTRUCTING  A  MEASURING  ROD  FOR  THE  VAT. 

In  replenishing  or  strengthening  dipping,  fluids  it  is  frequently 
necessary  to  ascertain  just  how  many  gallons  of  fljiid  are  contained 
in  a  partially  filled  vat.  Taking  the  water-line  measurements  and 
then  calculating  the  contents  is  inconvenient  and  may  sometimes 
seriously  delay  dipping  operations.  Therefore  it  is  desirable  to  con- 
struct a  measuring  rod  which  will  give  directly  the  number  of  gallona 
of  liquid  in  the  vat  at  any  time.    Of  course  such  a  rod  may  be  grad- 
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oated  by  measuring  successive  known  volumes  of  water  into  the  vat 
and  marking  on  the  rod  the  depth  of  each  known  volume,  but  in  many 
cases  graduation  through  calculation  may  be  more  practicable. 

The  first  step  is  to  calculate  the  water-line  measurements  at  half 
depth  and  then  at  three-quarter  depth.  A  little  consideration  will 
show  that  the  water-line  measurements  at  half  depth  are  exactly 
half-way  between  the  bottom  measurements  and  the  water-line  meas- 
urements of  the  completely  filled  vat;  that  is,  they  are  the  average  of 
these  two  measurements,  obtained  by  adding  them  together  and  divid- 
ing by  two.  In  the  same  way  the  water-line  measurements  at  three- 
quarter  depth  are  the  average  of  the  water-line  measurements  at 
half  depth  and  at  full  depth. 

The  second  step  is  to  calculate  the  capacity  of  the  vat  when  filled 
to  three-quarter  depth.  Then,  having  prepared  a  straight,  smooth 
stidi,  7  or  8  feet  long  and  about  1^  inches  square,  lay  off  from  one  end 
(marked  "  bottom '')  the  feet  depth  at  the  three-quarter  level,  and  mark 
the  point  with  a  pencil  line,  also  adding  the  figure  for  gallons  capac- 
ity at  that  point. 

Third,  subtract  the  capacity  at  three-quarter  depth  from  the  capac- 
ity at  full  depth,  point  back  to  the  left  two  decimal  places  in  the 
remainder,  and  divide  it  into  one-fourth  of  the  actual  full  depth  in 
leet.  The  quotient  is  the  average  number  of  feet  increase  in  depth 
per  100  gallons  liquid  above  the  three-quarter  level. 

Fourth,  subtract  the  actual  capacity  at  the  three-quarter  level 
from  the  next  even  100  gallons  above  that  level  and  set  this  figure 
as  the  numerator  of  a  fraction  of  which  100  is  the  denominator.  By 
this  fraction  multiply  the  figure  for  feet  per  100  gallons,  obtained  in 
the  third  operation.  The  product  is  the  distance  to  be  laid  off  on 
the  rod  above  the  three-quarter  depth  point  to  obtain  the  level  of 
the  next  even  100  gallons  above  that  point.  By  referring  to  Table 
3,  convert  this  distance  to  inches  and  lay  it  off  on  the  rod  with 
proper  notation.  Now,  having  obtained  this  point  for  an  even  100 
gallons,  it  is  only  necessary  to  continue  therefrom,  marking  off  the 
level  of  each  succeeding  100  gallons  by  using  the  figure  obtained  for 
"depth  per  100  gallons."  The  same  figure  can  be  used  to  obtain 
capacities  only  a  short  distance  below  the  three-quarter  level  with- 
out serious  error.  But  by  a  similar  series  of  calculations  it  is  pos- 
sible to  obtain  the  capacity  at  half  depth,  then  the  true  average  figure 
for  feet  per  100  gallons  between  half  depth  and  three-quarter  depth, 
and  so  to  graduate  the  rod  between  those  two  levels. 

The  graduations  are  to  be  made  permanent  by  saw  cuts  or  notches, 
50-gallon  marks  being  interpolated  if  desired,  and  the  corresponding 
figures  are  cut  into  the  wood. 
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An  example  may  make  the  whole  operation  clearer.  Taking  the  vat  already 
used  to  Illustrate  the  method  of  obtaining  total  capacity  (p.  14),  we  first  make 
the  following  table  of  dimensions : 


Vat. 


Water4ine  length. 
Water-line  width. 

Bottom  length 

Bottom  width 

Depth 


At  full 
depth. 

At  hall 
depth. 

Feet. 

Feet. 

22.8 

17.4 

2.71 

2.11 

12.0 

12.0 

1.5 

1.5 

5.26 

2.63 

Atthree- 
qoarter- 
depth. 

Fea, 
2ai 
2.41 
12.0 
L6 
3.94 


Second,  we  calculate  the  capacity  at  three-quarter  depth  (3.94  feet)  to  be 
956  gallons.  From  Table  3,  0.94  foot  is  found  to  be  equal  to  Hi  inches ;  hence, 
at  3  feet  Hi  inches  from  the  bott<Mn  end  of  the  rod  is  made  the  mark  for  a 
capacity  of  956  gallona 

Third,  knowing  the  full  capacity  to  be  1,491  gallons ;  1,491—956=635  gallons, 
or  5.35  hundreds  of  gallons  space  in  the  vat  between  the  three-quarts  and  full- 
depth  levels,  which  corresponds  to  5.25-^4=1.31  feet  difference  in  depth; 
1.31-^5.35=0.245  foot  per  100  gallons. 

Fourth,  1,000—956=44  gallons;  -^  X 0.245=0.108  foot,  corresponding  to  44 
gallons.  From  Table  3,  0.108  foot=li  inches  (nearly),  so  on  the  rod  1\  inches 
above  the  mark  for  956  gallons  is  made  a  mark  for  1,000  gallons.  Then,  from 
the  1,000  gallons  mark  is  measured  off  0.245  foot =3  inches  for  1,100  gallons; 
2X0.245=0.49  foot=6  Inches  for  1,200  gallons,  etc. 

The  graduations  necessarily  depart  a  little,  though  not  much,  from 
the  true  points  for  levels  between  the  fixed  points  established  by  cal- 
culation. One  may,  if  familiar  with  the  process  of  "  plotting,"  lay 
off  these  fixed  points  from  depths  on  one  axis  and  capacities  on  the 
other,  and  so  construct  the  "  curve  "  of  the  capacity  of  the  vat. 

THE  SAFE  DISPOSAL  OF  WASTE  ARSENICAL  BATHS. 

Previous  publications  of  the  department  have  advised  that  when 
vats  are  emptied  for  cleaning,  the  waste  dip  should  not  be  flowed  over 
land  or  vegetation  to  which  domestic  animals  have  access,  or  from 
whence  it  may  find  its  way  into  water  supplies,  but  should  preferably 
be  run  into  a  properly  located  pit  protected  by  a  fence. 

Dalrymple  and  Kerr  ^  have  proposed  to  add  slaked  lime  and  cop- 
peras to  waste  dip  in  the  vat  in  order  to  throw  down  arsenic  in  an 
msoluble  form,  thus  allowing  the  overlying  liquid,  after  settling,  to 
be  disposed  of  as  if  arsenic  free.  The  method  requires  very  thor- 
ough stirring  in  order  that  the  difficultly  soluble  lime  may  produce 
the  desired  effect.  Whether  the  necessary  stirring  can  be  accom- 
plished in  large  vats  with  sufficient  thoroughness  to  render  the 
method  reliable  imder  practical  conditions  on  a  large  scale  may  be 
questionable. 

1  Bulletin  132,  Louisiana  Agricultural  Experiment  Station,  1911.  A  brief  detaUed 
description  of  the  method  is  given  in  Farmers'  Bulletin  498  and  in  Bureau  of  Animal 
Industry  Circular  207  of  the  U.  S.  Department  of  Agriculture. 
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GENEBAL  EEVIEW  OF  CBOP  CONDITIONS,  JUNE  1, 1914. 

TUe  composite  condition  of  all  crops  of  the  United  States  on  June  1 
was  about  2.2  per  cent  above  their  10-year  average  condition  on  that 
date.  Last  year  the  June  1  condition  of  all  crops  was  1.2  per  cent 
below  the  10-year  average,  but  prospects  decUned  as  the  season 
advanced,  the  November,  or  final,  reports  last  year  being  6.7  per  cent 
below  the  10-year  average.  Consequently,  present  conditions  are 
about  9.5  per  cent  better  than  the  outturn  of  crops  last  year. 

TIMK  OF  ISSUANCE  AND  SCOPE  OF  JULY  CHOP  KBPORTS. 

The  Bureau  of  Statistics  (Crop  Eslimatcfi),  Department  of  Agriculture,  will  issue 
on  Wednesday,  July  1,  at  1  p.  m.  (eastern  time),  a  report  upon  the  acre^c  in  cotton 
this  year,  and  the  condition  of  the  cotton  crop  on  June  25. 

On  Wednesday,  July  8,  at  2.15  p.  m.  (eastern  time),  the  bureau  will  issue  a  summary 
of  the  acreage,  condition  on  July  1,  and  forecast  of  corn,  potatoes,  sweet  potatoes, 
rice,  flax,  and  tobacco;  the  condition  and  forecast  of  winter  wheat,  spring  wheat, 
oats,  and  barley;  the  condition  of  r>-e,  hay,  and  apples;  and  the  amount  of  wheat  oa 
farms  on  July  1. 

A  Bupplemental  report  will  be  issued  upon  the  following  crops:  The  acreage,  com- 
pared with  last  year,  of  sweet  potatoes  and  sorghum;  the  average  weight  per  fleece 
of  wool;  the  contUtLon  on  July  1  of  timothy,  clover,  alfalfti,  millet,  Kafir  com,  pasture, 
bkegraas  for  seed,  tomatoes,  cabbages,  onions,  beans  (dry),  lima  beans,  peaches,  grapes, 
pears,  blackberries,  raspberriea,  watermelons,  cantaloupes,  oranges,  lemons,  pineapples, 
limes,  grapefruit,  hemp,  broom  com,  sugar  cane,  sorghum,  sugar  beets,  hops,  and 
peanuts. 

Details  by  States  for  all  crops  investigated  will  be  publuhed  in  the  July  Asai- 
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NorCh  Atlantic  States. — General  crop  conditions  on  June  1  were  102.2 
per  cent  of  the  average,  being  105.0  in  Pennsylvania,  103.1  in  Rhode 
Island,  102.9  in  New  Jersey  and  Maine,  102.7  in  New  Hampfihire, 
102,0  in  Massachusetts,  100.6  in  New  York,  100.3  in  Vermont,  and 
98.7  in  Connecticut. 

The  month  of  May  was  generally  cold,  with  light  showers  during 
the  first  half,  delaying  planting  and  germination  of  spring  crops. 
The  latter  half  was  favorable,  with  a  tendency  toward  droughty  con- 
ditions toward  the  end,  a  condition  relieved  by  early  June  rains. 
Conditions  have  been  favorable  for  winter  grains.  The  dry  weather 
toward  the  close  of  the  month  was  too  late  to  injure  wheat  and  rye, 
and  the  Hessian  fly,  reported  from  many  sections,  will  probably  do 
little  damage  because  of  the  advanced  growth  and  vigorous  conditioa 
of  wheat.  The  backward,  wet  spring,  delaying  farming  operations, 
shortened  somewhat  the  acreage  of  oats  and  barley.  Although  spring 
grains  are  short  in  acreage  and  a  little  late,  condition  generally  is  fair 
to  good. 

Apple  trees  blossomed  very  heavily  during  a  period  of  warm,  dry 
weather,  very  favorable  to  activity  of  bees  and  other  pollenizing 
insects,  except  in  Pennsylvania,  where  some  wet  weather  interfered. 
Insect  pests  are  killing  many  old  orchards  in  New  England,  and  dam- 
age from  tent  caterpillars  was  common  from  Maine  to  New  York. 
Peach  blossoms  were  largely  winterkilled  throughout  most  of  the 
North  Atlantic  States,  and  prospects  for  crop  are  very  poor.  Injury 
to  peaches  and  pears  was  less  severe  in  New  Jersey  and  Pennsylvania. 

Severe  winter  injured  new  meadows,  but  ample  moisture,  until 
recently,  gave  very  good  condition  notwithstanding.  Clover  condi- 
tion is  fine.  Alfalfa  is  increasingly  popular  and  its  cultivation  is 
extending,  even  into  Maine  in  an  experimental  way.  Pastures  have 
been  good  until  lately. 

Vegetables  are  backward.  Berry  plants  suffered  somewhat  from 
winterkill. 

South  Atlantic  States, — General  crop  conditions  on  June  1  were 
about  96.4  per  cent  of  average,  being  106.4  in  Maryland,  106.1  in  West 
Virginia,  103.9  in  Delaware,  98.8  in  Georgia,  96.7  in  Virginia,  95.9  in 
Florida,  93.3  in  North  Carolina,  and  91.2  in  South  Carolina. 

The  weather  has  been  extremely  dry,  practically  no  rain  having 
fallen  since  early  May  in  the  more  northerly  States  of  the  group,  and 
none  since  the  middle  of  April  in  Georgia.  Recent  rains  have 
occurred  in  the  northern  portion  of  the  group,  greatly  relieving  con- 
ditions there. 

Wheat  and  other  fall-planted  cereals  have  been  little  injxu-ed,  but 
the  late-sown  grains  have  suffered  and  in  some  counties  in  the  south- 
ern States  of  the  group  are  almost  a  failure. 
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The  forage  crops  have  been  injured  from  Maryland  to  North  Caro- 
lina and  are  very  poor  farther  south.  Late  rains  in  the  former  States 
have  somewhat  improved  the  situation.  Farther  south  the  important 
hay  crop — cowpeas — ^is  not  yet  planted.  Alfalfa  is  reporte4  fair, 
though  in  need  of  moisture. 

Apples  show  a  fine  outlook,  and  a  heavy  yield  is  indicated  in  Mary- 
land and  North  Carolina,  and  a  good  crop  in  South  Carolina  and 
Georgia. 

The  peach  crop  promise  is  excellent,  with  a  bumper  crop  indicated 
in  West  Virginia  and  a  very  laj^e  one  in  Geoi^ia. 

llie  pear  crop  in  Maryland,  Delaware,  and  Virginia  was  injured  by 
late  frost,  and  indicates  a  light  yield.  Despite  droughty  conditions, 
melons  promise  an  average  production  in  Maryland,  but  a  poorer  one 
farther  south. 

West  Virginia  has  suffered  little  from  drought,  and  conditions  there 
are  g^ierally  reported  excellent. 

For  the  date  of  May  25,  the  reports  are  that  cotton  planting  was 
soDMwhat  ddayed  by  the  late  spring  and  subsequ^itly  the  onset  of 
droughty  conditions  interfered  with  the  completion  of  planting  and 
the  lat^planted  seed  was  in  many  instances  reported  as  dormant, 
awaiting  rain.  The  cool  nights  and  extremely  dry  weather,  no  rain 
having  fallen  for  from  four  to  six  weeks  in  most  of  the  area,  have  re- 
sulted in  small  growth.  The  plant,  while  small,  appears  to  be  strong 
and  healthy  and  the  dry  weather  has  permitted  clean  cultivation  of  the 
fields.  Practically  all  of  the  cotton  that  is  up  has  been  chopped; 
further  development  waits  on  needed  moisture. 

NoHh  CkrUral  States, — General  crop  conditions  on  June  1  were 
103.8  per  cent  of  average;  being  122.9  in  Kansas,  111.3  in  Nebraska, 
106.5  in  Michigan,  105.4  in  South  Dakota,  104.8  in  Wisconsin,  103.6 
in  Minnesota,  103.5  in  Ohio,  103  in  Indiana,  100.8  in  Iowa,  100  in 
North  Dakota,  92.9  in  Illinois,  and  92.2  in  Missouri 

The  cool,  wet  spring  continued  into  May  in  the  northern  tier  of 
States.  Ample  moisture  is  reported  in  the  Dakotas,  Minnesota,  and 
Wkconsin.  Ebewhere  the  need  of  rain  was  beginning  to  be  felt  at 
the  close  of  the  month,  especially  in  central  and  southwestern  Ohio, 
southern  Indiana,  throughout  Illinois  and  Missouri,  and  most  of 
Kansas.  In  these  States  west  of  the  Mississippi  conditions  are  excep- 
tionally fine,  except  in  Missouri.  The  cool,  moist  weather  has  been  ex- 
tremely beneficial  to  cereals  and  forages  and  the  fair  weather  with 
occasional  showers,  in  the  last  half  of  the  month,  favorable  to  farm 
work  and  rapid  plant  germination  and  growth. 

The  condition  of  winter  wheat  in  this  grand  division  is  exception- 
ally good,  excluding  Illinois  and  Missouri,  where  drought  and  insects 
have  done  considerable  damage.     Throughout  the  area  the  crop 
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seems  assured  and  in  the  southern  portion  the  harvest  is  now  in 
progress. 

The  Hessian  fly  is  reported  principally  in  southwestern  Ohio,  south- 
em  Indiana,  southern  and  southwestern  Illinois,  and  throughout 
Missouri,  and  extends  into  southwestern  Iowa,  southeastern  Ne- 
braska and  northeastern  Kansas.  While  the  damage  from  this  pest 
is  considerable,  the  condition  of  the  crop  in  most  of  the  States  enu- 
merated continues  to  range  from  good  to  phenomenal,  being  particu- 
larly fine  (98  per  cent)  in  Kansas.  Chinch  bugs  and  also  army  worms 
are  reported  from  southwestern  Illinois  and  from  Missouri.  These 
pests,  with  the  lack  of  moisture  in  Missouri  and  southern  Illinois  last 
year  and  the  deficiency  during  the  present  season,  have  reduced  the 
crop  there  to  about  an  average. 

Spring-wheat  plantings  were  delayed  and  the  acreage  slightly 
reduced  by  the  cold,  wet  spring.  Some  sections  in  the  spring-wheat 
belt  are  decreasing  the  acreage  in  favor  of  feed  crops  to  care  for  tho 
rapidly  increasing  number  of  live  stock.  The  coolness  was  favorable 
to  root  development  and  the  fine  growing  weather  of  the  last  half  of 
the  month  has  allowed  the  plant  to  develop  rapidly  to  a  condition 
above  the  average,  while  the  ample  ground  moisture  gives  good 
promise  for  its  future. 

Oats  were  generally  seeded  late,  but  have  made  very  satisfactory 
progress  because  of  the  same  reasons  favoring  spring  wheat.  The 
shortage  of  moisture  in  the  southern  portion  of  these  States  has 
reduced  the  condition  there.  But  oats  have  not  suffered  so  severely 
as  wheat  in  Missouri  and  Illinois. 

A  tendency  to  decrease  barley  acreage  because  of  low  prices  was 
partly  offset  by  the  late  spring,  which  compelled  the  planting  of  a 
quick-maturing  crop.  Its  increase  in  North  Dakota  is  for  stock  feed^ 
particularly  in  sections  unfavorable  to  com.  It  has  prospered  with 
the  other  cereals  by  reason  of  the  favorable  growing  weather. 

Eye  is  generally  late  but  good. 

Apples  promise  a  good  crop  in  the  States  east  of  the  Mississippi, 
having  blossomed  freely.  Some  injury  was  suffered  in  Indiana  and 
Illinois  from  a  late  freeze.  An  unusual  crop  is  promised  in  Michigan. 
Conditions  west  of  the  river  are  unfavorable,  the  vitality  of  the  trees 
having  been  greatly  reduced  by  last  year's  drought.  The  trees  also 
suffered  there  from  late  spring  frost.  Insect  injuries  are  reported, 
particularly  in  Indiana,  Illinois,  and  Missouri. 

The  peaches  do  not  promise  well,  being  cut  short  by  the  late  frost; 
southern  Kansas  alone  reports  good  prospects. 

Hay  in  the  southern  portions  of  Ohio,  Indiana,  and  Illinois  has 
suffered  from  need  of  rain.  In  the  northern  tier  of  States  it  is  reported 
as  fine,  but  in  the  remaining  prairie  States  and  in  Missouri  it  is  some- 
what thin  and  weedy  because  of  damage  from  last  year's  drought 
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and  overpasturing,  this  being  particularly  true  of  the  native  wild 
prairie  grasses  which  are  the  principal  dependence  for  hay  in  some  of 
these  States. 

Much  new  clover  was  winterkiDed  in  Ohio,  Indiana,  and  Illinois^ 
but  in  the  dairy  belt  of  Michigan,  Wisconsin,  and  Minnesota  the  new 
planting  did  very  well  and  acreage  is  increasing.  Alfalfa  acreage  is 
increasing  rapidly  throughout  this  grand  division.  Its  condition  is 
generally  reported  as  favorable,  except  where  suffering  from  lack 
of  rain. 

Vegetables  are  backward,  but  otherwise  give  satisfactory  promise. 

South  CerUral  States. — General  crop  conditions  on  Jime  1  were 
about  98.7  per  cent  of  average,  being  108.9  in  Mississippi,  104.6  in 
Alabama  and  Kentucky,  102.2  in  Louisiana,  101.6  in  Oklahoma,  99.7 
iQ  Arkansas,  97.1  in  Tennessee,  and  86.5  in  Texas. 

The  States  east  of  the  Mississippi  have  all  suffered  from  dry 
weather,  practically  no  rain  having  fallen  duriug  May  and  in  many 
cases  since  mid-April.  West  of  the  river,  conditions  are  reversed, 
Texas  having  suffered  severely  from  excessive  jrains.  There  is  some 
ftxcess  of  moisture  in  northern,  and  deficiency  in  southern,  Louisiana, 
in  Arkansas,  moistiu*e  conditions  are  generally  satisfactory,  with  some 
excess  in  the  southwest.  Southern  Oklahoma  has  had  an  excess  of 
naoisture.  The  unusual  rainfall  has  been  very  beneficial  in  the  west- 
em  portions  of  Oklahoma  and  Texas,  where  a  deficiency  is  the  rule. 
The  temperature  over  the  entire  South  Central  division  was  imusually 
cold  during  the  first  part  of  the  month. 

Reports  for  May  25  state  that  the  cotton  plant  has  not  made  sat- 
isfactory growth  in  this  grand  division,  partly  because  of  the  cold,  wet 
spring.  This  delayed  plantings  somewhat  east  of  the  Mississippi 
River;  and  iu  some  portions  west  of  the  river,  owing  to  contiaued 
excessive  precipitation,  perhaps  30  per  cent  of  the  intended  acreage 
was  still  to  be  planted  on  May  25.  The  cool  weather  of  the  first  half 
of  May  has  continued  to  retard  the  growth  of  the  plant  in  all  sections, 
and  the  dry  weather  east  of  the  river  has  delayed  germination  of 
much  of  the  late-planted  seed.  The  plant  in  the  eastern  sections, 
while  small  and  about  10  days  late,  appears  to  be  strong  and  healthy 
and  the  stand,  while  somewhat  imperfect  in  Alabama  and  Tennessee, 
is  very  satisfactory  in  Mississippi,  particularly  in  the  delta  lands  and 
the  northern  portion  of  the  State.  West  of  the  river  the  plant  is  from 
two  to  four  weeks  late,  and  from  central  Texas  and  Oklahoma  to 
southwestern  Arkansas  and  northwestern  Louisiana  much  replanting 
has  been  necessary,  owing  both  to  the  rotting  of  seed  because  of 
unfavorable  weather  conditions  and  to  the  low  vitality  of  the  seed 
itself,  which  suffered  from  adverse  conditions  at  harvest  time  last 
year.  In  this  portion  of  the  cotton  belt  the  fields  are  foul  with  weeds, 
involving  a  vast  amount  of  future  work  to  rescue  the  crop  and  nee- 
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essarilj  interfering  seriously  with  the  completion  of  planting  and  the 
necessary  r^lanting  where  the  crop  has  been  killed  out.  ^onld  dry 
weather  follow  in  this  belt,  the  abundant  soil  moisture  may  prove  an 
asset  of  great  value  in  view  of  the  tendency  to  summer  droughts  in 
tiie  States  affected. 

The  last  few  days  of  the  period  (report  relating  to  May  25)  in  the 
States  west  of  the  Mississippi  River  were  favorable,  with  warmth 
and  sunshine,  and  great  activity  was  witnessed  in  the  cotton  fields. 
The  conditions  in  the  western  portions  of  Texas  and  Oklahoma  are 
exceptionally  favorable,  the  unusual  moisture  being  a  blessuo^  for 
those  sections. 

Tlie  wheat  crop  (rep<Hrt  relating  to  June  1)  matured  in  fine  condition 
east  of  the  Mississippi  Eiv^r  in  time  to  escape  injury  from  the  dry 
weather.  The  crop  in  Texas  is  also  reported  as  fine,  notwithstanding 
the  excessive  rains,  and  it  Ls  an  ex^ra  fine  crop  in  the  northwestern 
portion  of  the  State.  The  condition  in  Oklahoma  is  reported  as 
almost  ideal,  with  ample  rainfall  and  little  insect  damage.  There 
are  a  few  reports  of  rust.  Conditions  in  Arkansas  are  not  so  good, 
some  insects  being  reported  and  some  complaint  bdng  made  of 
dryness  in  the  wheat  section. 

The  wintOT  oats  east  of  the  Misfflssippi  River  are  in  fair  condition, 
especially  the  early  fall  sown,  but  the  spring  sowing  are  poor,  owing 
to  dry  weather.  Similar  conditions  exist  in  ArkiBuaisas.  In  Texas 
the  acreage  is  somewhat  reduced  by  winter  killing  of  the  fall-sown 
crop  and  the  condition  is  somewhat  lowered  by  excessive  moisture. 
There  is  some  rust.  In  Oklahoma  the  condition  of  oats  is  generally 
good,  but  not  equal  to  that  of  wheat,  and  the  acreage  is  restricted 
by  the  big  wheat  and  hay  acreage  in  that  State. 

East  of  the  Mississippi  River  the  hay  crop  has  suff^^ed,  although 
early  cuttiogs  were  very  good.  Much  of  the  hay  in  this  section  (cow- 
peas  particularly),  follow  oats  and  other  early  crops,  and  owing  to 
the  dry  condition  of  the  soil,  planting  ia  being  delayed.  The  condi- 
tion in  Arkansas  and  Louisiana  is  very  good,  but  in  Oklahoma,  while 
the  growth  is  fine,  the  meadows  are  very  weedy  on  account  of  last 
year's  drought.  An  increase  in  clover  and  alfalfa  acreage  in  northern 
and  central  Alabama  and  Mississippi  is  noted,  many  farmers  having 
abandoned  cotton  for  these  forage  crops.  Alfalfa  in  Oklahoma  was 
set  back  by  freezes  and  the  first  cutting  was  poor. 

Tree  fruits  are  good  to  poor,  having  suffered  from  late  freezes. 
The  dry  weather  has  done  Kttle  damage.  The  peach  crop,  accord* 
ing  to  the  reports,  will  be  very  small,  except  in  isolated  sections. 

Satisfactory  crops  of  early  vegetables  were  secured,  but  the  late 
crops  are  suffering  from  lack  of  rain  east  of  the  Mississippi  River 
and  from  excessive  rain  in  Texas.  In  Oklahoma,  Arkansas,  and 
Louisiana,  v^etables  are  good,  being  favored  by  sufficient  moisture 
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in  most  sections.  Berries  are  generaDy  poor,  haying  suffered  from 
freezes  or  drought. 

The  acreage  of  sugar  cane  has  been  very  markedly  reduced  generally 
in  the  coiomercial  sugar-producing  sections.  The  condition  is  poor, 
owing  to  cold  and  dry  weather,  except  in  Texas,  where  the  small 
acreage  shows  a  good  condition. 

Western  States. — O^ieral  crop  conditions  on  June  1  were  about 
106  per  cent  of  average,  beuig  114.1  in  California,  108.2  in  Colo- 
rado, 107  in  New  Mexico,  105.9  in  Utah,  104.5  in  Nevada,  103.8  ia 
Oregon,  103.4  in  Idaho,  103.2  in  Wyoming,  102.6  in  Arizona,  100.4 
in  Washington,  and  98.9  in  Montana. 

The  Rocky  Moimtain  States  have  been  blessed  with  an  tmusual 
amo\mt  of  moisture  as  a  result  of  heavy  snows  and  late  winter  rains. 
The  weather  is  frequently  mentioned  as  ideal.  The  irrigated  sections 
have  ample  water  supphes  impounded,  and  the  areas  devoted  to  dry- 
land crops  have  exceptional  supplies  of  ground  moisture.  This  con- 
dition has  resulted  in  increasing  the  acreage  devoted  to  dry-land 
crops.  The  growing  weather  has  been  good,  particularly  for  grains* 
Fruits  and  tender  plants  have  been  somewhat  injured  by  late  frosts* 

Winter  wheat  is  generally  very  good.  Some  sections  of  Montana 
have  had  dry  weather,  with  some  resulting  deterioration  to  the  plant, 
but  elsewhere  moistxire  is  ample  and  prospects  are  for  fine  and  ex- 
ertional crops.  The  spring-wheat  acreage  is  increased,  owing  to 
favorable  conditions  for  planting  and  the  advantage  of  an  tmusual 
supply  of  ground  moisture  in  the  dry-land  areas.  The  condition  is 
recorded  generally  as  very  good  to  excellent. 

The  oat  acreage  is  also  increased  and  the  condition  is  superior  for 
the  same  reasons.  This  is  true  also  of  barley  and  rye.  The  value  of 
barley  as  a  staple  feed  crop  for  hve  stock  in  the  States  of  high  altitude 
or  latitude  with  a  short  growing  season  is  being  more  and  more 
recognized. 

The  hay  crop  throughout  tlu§  grand  division  is  reported  as  extra 
good,  this  applying  to  both  the  seeded  forage  crops — clover  and 
alfalfa — and  to  the  native  grasses  on  the  open  range.  Grass  is 
superabundant.  Clover  acreage  is  increasing  rapidly  in  Idaho, 
Washington,  and  Oregon,  both  for  forage  and  seed  production. 

Colorado  promises  one  of  the  finest  apple  crops  in  the  State's  history, 
with  like  favorable  prospects  for  peaches  and  pears.  Fruit  prospects 
for  all  the  remaining  States  of  tins  grand  division  are  above  average. 
Some  damage  has  been  suffered  from  late  frosts,  but  this  is  offset  by 
bumper  crop  prospects  in  other  sections. 

The  condition  of  the  hardy  vegetables  is  reported  as  fine,  but  the 
tender  plants  have  suffered  generally  from  frosts. 

The  condition  of  sugar  beete  is  almost  normal,  or  99  per  cent. 
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GENERAL  SUMMARY  CONDITIONS,  BY  CROPS. 


Table  1. — Condition  of  the  various  crops  on  June  1,  expressed  in  percentages  of  their 

10-year  averages  {not  the  normal)  t  on  June  1. 


Winter  wheat...  114.7 

Apples 110.8 

Alfalfa 108.6 

Sugar  beets 106.5 

Barley 106.0 

Hemp 104.8 

Pears..... 104.7 

Rye 104.3 

Peaches 104.2 


Raspberries 103.7 

Cantaloupes 102.6 

Springwneat 102.0 

Limaoeans 101.7 

Hay  (all) 101.6 

Oats 101.0 

Blackberries 100.5 

Pasture 99.8 

Onions 98.3 


Cabbages 97.5 

Watermelons 06.0 

Sugarcane 96.3 

Clover 95.0 

Cotton 92.4 

Average,  all 102.2 


FLORIDA  AND  CALIFORNIA  CROP  REPORT. 

Table  2. — Crop  conditions  in  Florida  and  California. 


Florida. 

■ 

California. 

Crop. 

Condition  June  1— 

Condition 
Mayl. 

Condition  June  1— 

Condition 

1914 

1913 

1912 

1914 

1913 

1912 

Mayl. 

PineaDDles 

75 
82 

90 
90 

94 
■90 
90 
85 
87 
80 
53 
89 
83 

80 
95 

Oranges 

92 

87 

70 
60 

90 

88 

96 

I-^mons - 

02 

I/imes. 

86* 

84 

'^ 

76 
68 

96 
82 
60 
46 
80 
80 

95 
96 
80 
55 
85 
80 

Qraoefruit 

Peaches 

85 
80 
96 
96 
80 
66 
92 
85 
86 

65 
71 
82 
84 
60 
73 
87 
55 
77 

87 
89 
91 
91 
86 
88 
92 
85 
88 

Pears 

Watermelons 

Cantaloupes 

Apricots  r 

80 

Prunes ,.  .....,^...-,-- 

Olivcs 

Almonds 

80 

Walnuts  

Velvet  beans     . 

82 
78 
72 
85 
86 

CowDeas                       

88 
89 
76 
90 

91 
82 
93 
87 



Tomat/>eR  *                      

Potatoes  vield  ner  acre       

Potatoes.  Qualitv 

^  Production  compared  with  a  full  crop. 
OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

In  early  June  prospects  for  the  Northern  Hemisphere  wheat  crop 
were,  excepting  a  few  countries,  fully  normal.  In  Asiatic  countries 
immediately  north  of  the  equator,  notably  southern  China,  British 
India,  and  Persia,  wheat  harvesting  was  finished.  The  yield  of 
British  India  is  officially  estimated  at  313,000,000  bushels,  against 
358,000,000  bushels  in  1913,  a  decrease  of  45,000,000  bushels.  Unoffi- 
cially the  Persian  crop  is  put  at  14,000,000  bushels,  a  deficient  yield 
compared  with  that  of  the  previous  year. 

In  countries  along  the  north  coast  of  Africa,  next  in  harvest  suc- 
cession, prospects  as  a  whole  are  less  promising  than  a  year  ago. 
The  Egyptian  wheat,  though  good  in  general,  has  been  injured  in  the 
Province  of  Menufia  by  storms  and  in  upper  Egypt  is  reported  below 
average.  In  the  eastern  and  coast  regions  of  Algeria  drought  in 
March  did  much  irreparable  damage,  but  in  other  regions  the  plants 
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were  widely  revived  by  April  rains.     Prolonged  drought  has  also 
seriously  affected  the  small  crop  of  Tunis. 

Throughout  the  Continent  of  Europe  wheat  seems  in  general  to  have 
made  the  progress  toward  maturity  to  be  expected  at  this  season, 
notwithstanding  wide-spread  apprehension  at  times  of  deterioration 
in  some  countries  from  lack  of  sufficient  rainfall  and  unseasonably 
low  temperatures.  In  the  United  Kingdom  the  former  fine  prospect 
was  reported  in  late  May  as  well  maintained,  though  cool  weather 
was  then  retarding  growth  and  rain  was  needed  in  some  places. 

The  total  area  imder  winter  and  spring  wheat  in  France  on  May  1 
has  been  officially  returned  as  16,045,000  acres,  as  compared  with 
16,175,000  acres  last  year  and  16,179,000  in  1912.  The  month  of 
May  was  characterized  by  violent  changes  of  weather,  and  it  is  now 
realized  that  a  satisfactory  outcome  of  the  French  crop  depends  upon 
continuous  favorable  weather  until  after  harvest. 

In  Spain,  Italy,  and  Portugal  the  ripening  grain  gives  general 
promise  of  bountiful  yields,  excepting  in  southern  Italy,  Sardinia, 
and  Sicily,  where  drought  is  said  to  have  seriously  curtailed  the 
output. 

The  States  of  north-central  and  south-central  Europe,  as  a  whole, 
report  prospects  about  normal.  In  the  Scandinavian  cotmtries, 
Germany,  and  Austria  vegetation  is  somewhat  backward,  because 
of  dry  and  cool  weather,  but  no  actual  damage  has  resulted.  In 
Hungary,  the  former  discoiu-aging  outlook  for  a  full  crop  shows 
considerable  improvement  compared  with  a  month  ago,  and  in 
Koumania  the  fears  aroused  by  a  prolonged  drought  have  been  dis- 
sipated by  general  rains.  The  Roumanian  wheat  area  has  been 
officially  returned  at  4,832,000  acres,  compared  with  4,011,000 
acres  in  1913  and  5,114,000  in  1912;  a  fair  yield  on  the  present 
acreage  now  seems  assm*ed.  The  scant  reports  from  the  Balkan 
States  indicate  conditions  of  growth  differing  in  no  important  respect 
from  those  of  ordinary  years. 

A  semiofficial  report  from  Russia  states  that  the  condition  of 
winter  wheat  there  was  "good''  in  66,  and  spring  wheat  "good"  in 
65,  out  of  72  governments.     Late  in  May  copious  rain  fell  in  nearly 
all  districts ;  the  benefit  to  crops,  which  in  some  places  were  beginning^ 
to  show  the  effects  of  drought,  was  inestimable. 

The  total  area  imder  grain  in  Canada  is  provisionally  ret\u*ned  as 
follows:  Wheat,  11,203,800  acres,  or  188,800  acres  more  than  in  1913; 
oats,  10,811,000  acres,  compared  with  10,434,000  acres  last  year; 
barley,  1,604,000  acres,  or  9,000  acres  less  than  a  year  ago;  and  rye, 
111,070  acres,  against  119,300  acres  in  1913.  The  condition  of  spring 
wheat  June  1  was  93,  winter  wheat,  79. 

48538*— Bull.  604—14 2 
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PROGRESS  OF  THE  WORLD'S  WHEAT  HARVEST. 

The  proportion  of  the  world  wheat  crop  which  is  harvested  each 
month  has  been  estimated  in  the  Bureau  of  Statistics  (Crop  Estimates) 
to  be  approximately  as  follows: 

Tablb  3. — Wheat  harvested  eaeh  month,  per  cent  and  millions  of  bushels. 


Month. 


January.. 
February. 

March 

April 

May 

June 

July 


Percent. 

MflUon 
bushels. 

5 

187 

1 

38 

3 

113 

7 

262 

4 

150 

15 

562 

35 

1,312 

Month. 


Aogost 

September. 
October... 
November. 
Decembw. 


Total. 


MJlHon 

bushels. 


037 
76 


8.750 


1  Less  than  1  per  cent— -practically  none. 

The  proportion  of  the  crop  harvested  in  any  month  varies  from 
year  to  year  according  as  the  season  is  early  or  late,  and  also  as  the 
yield  is  relatively  laige  or  small  in  the  different  latitudes.  The 
figures  given  are  merely  approximations;  the  percentages  have  been 
applied  to  the  average  yearly  world  production  of  the  past  five  years, 
in  round  numbers,  to  obtain  the  quantities  harvested. 

From  the  figures  shown  it  appears  that  the  world  harvest  season 
b^ins  in  December,  when  operations  start  in  Australia  and  South 
America,  enlarge  in  January,  and  practically  end  in  February. 
India  then  conmiences,  and  increases  in  activity  through  March  and 
April.  In  April  harvesting  operations  begin  in  such  countries  as 
Persia,  Asia  Minor,  and  Mexico.  In  May  activity  is  liBssened,  for  then 
the  Indian  harvest  has  been  about  completed  and  the  harvest  season 
is  crossing  the  Mediterranean  from  north  Africa  to  southern  Europe, 
where  harvests  do  not  become  general  until  June.  In  Jime,  July, 
and  August,  about  75  per  cent  of  the  crop  is  harvested,  the  season 
progressing  steadily  northward  during  these  months.  By  September 
hai'vest  operations  are  nearly  completed:  Scotland,  northern  Russia 
and  Siberia,  and  Canada  having  a  little  left  over  from  August.  Prac- 
tically no  harvesting  of  wheat  is  done  in  October,  and  very  little  in 
"November. 

TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  increased  about  2.1  per  cent  during  May;  in  the  past 
six  years  the  price  level  has  increased  during  May  3.5  per  cent;  thus, 
the  increase  this  year  is  less  than  usual. 

Since  December  1  the  index  figure  of  crop  prices  has  advanced  4.6 
per  cent;  during  the  same  period  a  year  ago  the  advance  was  9.9 
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per  cent,  and  the  average  for  the  past  six  years  has  been  an  advance 
of  15.0  per  cent. 

On  May  1  the  index  figure  of  crop  prices  was  about  14.5  per  cent 
higher  than  a  year  ago,  but  17.6  per  cent  lower  than  two  years  ago 
and  0.1  per  cent  lower  than  the  average  of  the  past  six  years  on 
June  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for 
meat  animals  decreased  1.4  per  cent  during  the  month  from  April  15 
to  May  15,  which  compares  with  a  decrease  of  3.7  per  cent  in  the 
same  period  a  year  ago,  an  increase  of  1.5  per  cent  two  years  ago, 
a  decrease  of  4.5  per  cent  three  years  ago,  and  a  decrease  of  4.8  per 
cent  four  years  ago. 

From  December  15  to  May  15  the  advance  in  prices  for  meat 
animals  has  been  6.5  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  10.3  per  cent,  and  two  years  ago  19.1  per  cent, 
while  three  years  ago  there  was  a  decline  in  price  of  10.8  per  cent 
during  this  period. 

On  May  15  the  average  (weighted)  price  of  meat  animals — ^hogs, 
cattle,  sheep,  and  chickens — was  $7.29  per  100  pounds,  which  is  3.1 
per  cent  higher  than  the  prevailing  price  a  year  ago,  14.1  per  cent 
higher  than  two  years  ago,  31.7  per  cent  higher  than  three  years  ago, 
and  1.0  per  cent  lower  than  four  years  ago  on  May  15. 

A  tabulation  of  prices  is  shown  on  pages  18-20. 


NOTES. 


Early  in  May,  1914,  transportation  pharges  on  corn  from  Argentina 
to  Chicago  were  reported  as  follows:  Ocean  freight,  Argentina  to 
Montreal,  7^  cents  per  bushel;  transfer  at  Montreal  from  ocean  vessels 
to  local  steamers,  2  cents;  freight  by  water,  Montreal-  to  Chicago,  2 J 
cents,  making  a  total  of  12  cents  per  bushel.  The  freight  rates  by 
water  fluctuate  with  changes  in  demand  and  supply  of  vessels  and  of 
available  cai^o. 

Hie  average  production  of  wheat  per  capita  in  the  United  States  in 
1911-1913  was  7.4  bushels;  in  1891-1893  it  was  7.8  bushels. 
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Table  4. — Wheat:  Acreage y  condition ,  fortcast^  and  price ^  June  1,  vdih  comparisons. 


Whiter  wheat. 

Spring  wheat. 

AU  wheat. 

state 

Condition 
Junel. 

Con- 
di- 
tion 
May 

1914. 

Fore- 
cast 
1914 
from 
condi- 
tion. 

Five- 
year 
aver- 
age 
1909- 
1913, 
flnal 
esti- 
mates. 

Acreage. 

Condition 
Junel. 

Fore- 
cast 
1914 
from 
condi- 
tion. 

Five- 
year 
aver- 

iSS- 
1913, 
final 
esti- 
mates. 

Prfc* 
Junel. 

1914 

Ten- 
year 
aver- 
age. 

Per 

cent 

of 

1913. 

Total, 
1914. 

1914 

Ten- 
year 
aver- 
age. 

1014 

Five- 
year 
aver- 
age. 

Mafpe 

P,c. 

P.c. 

P.c. 

Bu. 
(000  on 

Bu. 
litted.) 

P.c, 

97 
93 

Acret.^ 

3 

1 

P.c. 

97 
85 

P.c. 

98 
96 

Bu. 
(000  on 
76 
22 

Bu. 
littedO 

24 

Ctt. 

100 

110 

08 

98 

07 

100 
06 
100 
100 
111 

126 

115 

02 

02 

88 

93 
84 
84 
81 
86 

81 
81 
77 
81 
08 

101 

126 

02 

80 

83 

91 
70 
76 
77 
96 
150 

79 
101 
71 
76 
79 
97 

cu. 

Vermont 

122 

New  York 

95 
87 
93 

94 
93 
88 
92 
89 

82 
88 
91 
90 
82 

92 
92 

89 
91 
80 

86 
90 
89 

89 
89 
89 
87 
88 

82 
86 

78 
77 
78 

78 
87 

88 

81 

'  *95 
93 
94 

94 
94 
96 
95 
92 

88 
90 
96 
98 
97 

92 
89 
89 
95 
99 

7,695 

1,340 

2!^,183 

1,929 
9,960 
9,391 
3,126 
6,308 

846 

1,552 

37,848 

42,494 

41,824 

15,931 
1,759 

*i6,'8i6 
36,708 

6,793 

1,475 

21,290 

1,817 
9,290 
9,171 
2,952 
5,936 

760 

1,382 

29,238 

30,668 

33,640 

14,220 

1,591 

«810 

6,272 

31,048 

107 

New  Jersey 

111 

Pennsylvania.. 

107 

Delaware 

lOO 

Maryland. 

109 

Virginia 

113 

West  Virginia. 

112 

North  Carolina 

120 

South  Carolina 

12^ 

Georgia 

128 

Ohio 

108 

Indiana. 

106 

Illinois 

101 

Michigan 

106 

Wisc(msin 

Minnesota 

Iowa 

96 
97 
96 

99 

4,026 

331 

93 
96 
95 

93 
93 
94 

1,796 

63,772 

5,406 

i,n9 

59,859 
5,548 

97 
08 
98 

MlssourL 

108 

North  Dakota. 

97 

95 

98 

115 

7,285 

3,491 

343 

63 

94 
98 
97 
96 

94 
94 
88 
76 

85,598 

46,185 

5,157 

907 

90,231 

38,768 

3,687 

618 

96 

South  Dakota. 

Nebraska. 

Kansas 

Kentucky 

85 
93 
98 
96 

96 
88 
90 
95 
100 

91 
93 
95 
98 
100 
93 

101 
96 
99 
94 
98 
97 

92.7 

82 

72 
83 

86 
84 
84 
74 
72 

84 
93 
93 

87 

92 

95 
94 
93 
76 

88 
94 
96 
98 

97 
92 
90 
90 
96 

97 
96 
96 
95 
93 
94 

99 
97 
99 
98 
102 
95 

'65,'349 

148,029 

10,370 

8,644 

365 

14 

16,858 

41,905 

1,252 
12,973 
1,168 
5,133 
1,021 
923 

5,698 

437 

10,136 

32,062 

14,995 

8,113 

>900 

45,392 

73,676 

9,037 

7,718 
297 

8,*63 
17,224 

999 
7,636 

654 
3,762 

530 

642 

3,311 
317 

8,600 
24,609 
12,955 

7,047 

94 

00 

05 

109 

Tennessee 

113 

Alabama 

110 

Mississippi 

Texas 

08 

107 

Oidahoma 

97 

Arkansas 

108 

Montana 

Wyoming 

Colorado 

New  Mexico... 
Arizona. 

Utah 

110 
110 
105 
104 
120 

105 
118 
105 
98 
101 

429 
55 

273 
31 

68 
27 

210 
1,078 

177 

95 
98 
98 
98 
92 

100 
97 
98 
94 
96 

96 
97 
93 
89 
92 

96 
97 
96 
94 
92 

10,596 

1,509 

7,089 

729 

2,040 

812 

5,762 

21,280 

3,398 

5,618 
1,019 
5,266 

477 
'48 

1,853 

568 

4,483 

22,227 

3,399 

01 
101 

04 
105 
115 

93 

Nevada 

Idaho 

121 
87 

Washington... 

Or^on 

Caluwnia. 

92 

92 

106 

United  States.. 

80.8 

95.9 

638,147 

441,212 

97.3 

17,990 

95.5 

93.6 

262,135 

245,479 

84.4 

96.6 

1 000  omitted. 


1913  only. 


«  Four  years. 
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Table  5. — Oats:  Acreage ^  condition ,  forecast ^  and  price  June  i,  vnth  comparisons. 


State. 


■  I 


Maine. 

New  Hampshire 

V^mont 

Masaaehnsetts 

Rhode  Island 

Connectieat 

New  York 

New  Jersey 

Penn<7l  vania 

Delaware 

Maryland 

Virginia. 

West  Virginia 

North  Carolina. 

Soath  Carolina 

Qeoreia 

Florida 

Ohio 

Tpdlana 

lUinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

N<»th  Dakota 

South  Dakola 

Nebraska 

Kansas 

Kentucky 

Tennessee 

AJabama 

Mississippi 

Louisiana 

Texas 

• 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho / 

Wash  higton 

Oregon 

California 

United  States 


Oats. 


Acreage. 


Percent 

of 

1913. 


Peret. 
101 
100 
100 
09 
100 

99 
94 
96 
93 
97 

9« 

98 

96 

100 

102 

102 
90 
94 
96 
99 

101 
102 
102 
101 
98 

103 
101 

99 
102 

96 

98 
108 
106 
108 

98 

103 
101 
106 
110 
103 

102 
110 
103 
110 
102 

99 
101 
105 


100.0 


Total  1914. 


Acres, 

141,000 

12,000 

79,000 

9,000 

2,000 

11,000 
1,198,000 

67,000 

1,073,000 

4,000 

43,000 
191,000 
110,000 
230,000 
367,000 

428,000 

45.000 

1,692,000 

1,632,000 

4,331,000 

1,515,000 
2.320,000 
3,040,000 
4,929,000 
1,225,000 

2,318,000 
1.606,000 
2,228,000 
1,795,000 
154,000 

294,000 
351,000 
148,000 
49,000 
980,000 

1,061,000 
242,000 
530,000 
242,000 
314,000 

51,000 

8,000 

93,000 

12,000 

332,000 

297,000 
364.000 
220,000 


38,383,000 


Condition 

Junel. 

10- 

1914 

year 

aver- 

age. 

Peret. 

Peret. 

95 

96 

96 

94 

94 

96 

96 

94 

95 

94 

88 

96 

88 

92 

84 

89 

84 

89 

84 

87 

83 

86 

73 

84 

81 

87 

76 

86 

74 

83 

73 

87 

67 

80 

76 

87 

80 

85 

80 

86 

92 

87 

97 

93 

96 

93 

97 

93 

71 

79 

93 

94 

99 

93 

97 

£8 

92 

73 

77 

83 

76 

86 

86 

87 

86 

86 

91 

87 

85 

78 

90 

71 

85 

83 

94 

96 

99 

97 

98 

93 

96 

89 

96 

91 

100 

96 

96 

97 

98 

96 

97 

96 

97 

96 

99 

84 

89.6 

88.6 

Forecast 
1914 
from 

condi- 
tion. 


Five- 
year 
average, 
1909-13, 
final 
estimates. 


Bwh.        Bush. 
(000  omitted.) 


5,358 
438 

3,045 

320 

61 

329 

36,898 

1,913 

31,546 

118 

1,160 
3,416 
2,450 
3,671 
6,925 

7,186 

603 

51,437 

47,002 

138,592 

50,177 

85,515 

105,062 

172, 121 

27,832 

66,828 
49,288 
64,835 
56,148 
3,083 

5.698 
6,641 
2,864 
1,002 
32,487 

83,422 

5,657 

23,914 

8,984 
12,924 

1,812 

346 

4,464 

518 

15,292 

14,404 

13,417 

8,930 


1,216,223 


5,029 
430 

2,869 

284 

67 

342 

89,681 

1,990 

34,464 

119 

1,285 
3,839 
2,558 
3,740 
7,053 

7,810 

701 

65,129 

64,666 

144,625 

47,021 
74,644 
96,426 
166,676 
29,307 

57,063 
37,027 
54,828 
39,612 
3,422 

6,126 

5, 167 

2,146 

746 

22,651 

18,467 
4,569 

18,878 
6,399 

10,397 

1,415 
242 

3,825 

376 

14,061 

13,493 

12,906 

6,624 


1, 131, 175 


Trice 
June  1. 


1914 


Ots. 
57 
56 
57 
54 


60 
49 
49 
48 
46 

53 
55 
57 
63 
66 

65 
62 
40 
39 
38 

42 
37 
83 
35 
46 

33 
34 
38 
46 
66 

67 
64 
60 
66 
49 

47 
52 
38 
43 
61 

53 
80 
45 
64 
36 

39 
38 
45 


5-year 
aver- 
age. 


40.0 


Cts. 
60 
60 
60 
50 
61 

66 
54 

65 
54 
63 

54 
59 
60 
67 
69 


72 
46 
43 
43 

47 
44 

39 
39 
46 

41 
40 
40 
48 
67 

58 
67 
66 
62 
57 

52 
61 
53 
56 
57 

61 
70 
60 
65 
51 

54 
52 
61 


45.3 
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Table  6. — Barley:  Acreage,  condition y  forecast,  and  price  June  1,  with  comparisons. 


Stote. 


Ifaine 

New  HaiDpijthire. 

Vermont 

New  York 

Pennsylvania . . . 


Maryland. 
Virginia... 

Ohio 

Indiana... 
Illinois.. . 


Michiean.. 
Wisconsin. 
Minnesota. 

Iowa 

Missouri,. 


North  Dakota , 
South  Dakota. 

Nebraska 

Kansas 

Kentucky 


Tennessee. 

Texas 

Oklahoma, 
Montana.. 
Wyoming. 


Colorado 

New  Mexico. 

Arizona 

Utah 

Nevada 


Idaho 

Washins^ton. 

Oregon 

California... 


United  States. 


Barley. 


Acreago. 


Percent 

of 

1013. 


Peret. 

100 
18 

100 
98 
95 

98 
101 

98 
105 
101 

102 
96 
95 
96 

100 

104 
94 
103 
100 
105 

100 
109 
105 
110 
107 

103 
108 

98 

ia=> 

105 

103 
101 
102 
110 


Total  1014. 


100.4 


Aerea.' 

5,000 

1,000 

13,000 

75,000 

7,000 

6,000 
11.000 
30.000 

8,000 
56,000 

87,000 

096,000 

1,378,000 

384,000 

6,000 

1,336,000 

901,000 

113,000 

240,000 

3,000 

2,000 

8.000 

7.000 

66,000 

14,000 

103,000 

4.000 

37,000 

32.000 

13,000 

185,000 

182.000 

122,000 

1,402,000 


Condition 
June  1. 


1914 


96 
95 
95 
80 
91 

91 
90 
88 
90 
95 

93 
96 
96 
96 
89 

93 
97 
98 

87 
94 

92 
92 

98 
96 

98 


97 
96 


7,528,000 


10- 
year 
aver- 
age. 


Perct 
96 
92 
95 
91 
80 

91 
91 
88 
86 
93 

88 
93 
93 
94 

87 

93 
93 
89 
74 
86 

86 
86 
73 
95 
97 


Forecast 
1914 
from 
condi- 
tion. 


96 

92 

98 

91 

95 

92 

09 

97 

99 

96 

96 
95 
94 
81 


95. 5  i  90. 1 


Five- 
year 

average, 

1909-13, 

final 

estimates. 


Bush.        Biuh, 
(000  omitted.) 


142 

27 

376 

1,936 

182 

146 
297 

1,064 
220 

1,620 

2,306 

20,045 

35,718 

10,322 

120 

28,058 

20,075 

2.713 

4,802 

82 

52 

221 

206 

3,281 

453 

3,836 

133 

1,441 

1,331 

628 

7,875 

7,362 

4,319 

45,341 


206,130 


118 

36 

372 

2,081 

179 

121 
363 
664 
242 
1,603 

2,216 

21.351 

34,044 

12,394 

140 

22,700 

17,368 

1,981 

2,921 

76 

62 

127 

156 

1,189 

327 

3,530 

65 

1,294 

1,006 

467 

5.905 

6,522 

3,673 

37,690 


Price 
June  1. 


1914 


5-yoar 
aver- 
age. 


181,881 


Ct». 
82 
06 
80 
70 
70 

66 
74 
68 
64 
57 

61 
52 
43 
62 


38 
45 
61 
65 
80 

70 
73 

48 
72 

61 
46 


65 
03 

66 
61 
61 
64 


Cts. 


49.1 


83 
71 


73 
71 
68 
67 

7% 
74 
67 
67 
81 

60 
65 
67 
62 

77 

84 
83 
61 
72 
75 

71 
60 
83 
68 
01 

67 
67 
71 
75 


68.1 
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Tabuk  7. — Usa^f  poMture,  and  rye:  Condition  June  i,  with  compariaons;  price  of  hay  and 

rye,  and  acreage  of  clover  in  percentage  of  last  year. 


Hay  (aU  tame). 

Clovar 

• 

Alfalfa. 

Pasture. 

Hay  (all). 

Rye. 

StBttL 

Condition 
Jimal. 

31  . 

6^ 

i 

P.e. 
93 
91 
96 
89 
94 

92 
88 
90 
SB 
86 

87 
88 
92 
«7 
85 

86 
84 
92 
91 
88 

85 
91 
89 
91 
88 

86 
90 
03 

86 
93 

93 
88 
89 
90 
94 

86 
91 
93 
96 
96 

94 
100 
96 
97 
98 

99 

99 

100 

1 

-^ 
< 

Condition 
Jonel. 

Condition 
Junel. 

Condition 
Junel. 

Price 
Jane  1. 

Condition 
June  1. 

Pr 
Jun 

1-4 

Ok 

•-< 



Cts. 

Ice 
el. 

•.4 

r-l 

i. 

|i 

P.e. 
96 
94 
95 
92 
93 

93 
91 

84 
86 
82 

79 
80 
86 
87 
87 

89 

> 

CO  ^ 

1 

P.C. 

94 
94 
96 
92 
92 

03 
92 

88 
86 
84 

82 
84 
87 
88 
87 

88 
80 
80 
89 
89 

89 
91 
91 
92 
86 

90 
92 
88 
86 
87 

90 

Si 

P.C. 

• 
> 

It 

P.C. 

> 

!€•. 

P.e. 
99 
97 
96 
94 
95 

92 
91 
85 
90 
81 

83 
68 

82 
75 
73 

69 
70 
86 
82 
70 

89 
97 
95 
87 
65 

93 
99 
98 
K 
75 

70 
74 
82 
90 
95 

89 

85 

96 

102 

100 

93 
95 
97 
100 
99 

96 
97 
98 

p.e. 
96 
94 

96 
96 
92 

92 
90 
84 
86 
80 

78 
78 
81 
86 

86 

86 
86 
82 
84 
84 

87 
91 
90 
90 
82 

90 
90 
89 
84 
83 

84 
88 
87 
80 
84 

84 
85 
97 
96 
92 

88 
92 
92 
96 
95 

95 
94 
80 

P.c. 

110 

106 

100 

102 

98 

9S 
100 
101 
103 

102 
104 
100 
102 
106 

100 

P.C. 

99 

98 
98 
92 
94 

82 
89 
84 
91 

85 

86 
70 
83 
78 
82 

75 

p.e. 

P.C. 

P.C. 

94 
96 
94 
95 
94 

94 
94 
88 
92 
83 

84 
70 
82 
74 
68 

68 
71 
90 
89 
75 

93 
96 
96 
92 
70 

94 
99 
96 
86 
82 

75 
78 
84 
92 
99 

87 

89 

96 

104 

101 

96 

90 

101 

101 

96 

97 

96 

104 

Dots. 
13.60 
10.80 
15.00 
21.20 
21.20 

2a  10 

15.20 
18.60 
14.80 
13.00 

15.40 
15.50 
16.80 
17.90 
1&40 

18.20 
18.30 
12.80 
13.50 
14.20 

12.60 

laoo 

7.40 

ia40 

15.30 

a50 

7.10 

8.00 

11.10 

17.80 
18.30 

Dolt. 
15.16 
10.92 
14.60 
19.82 
23.28 

21.38 
15.88 
20.22 
10.72 
18.30 

17.42 
ia66 
10.16 
1G.68 
ia20 

laoo 

17.38 
14.70 
13.86 
13.42 

14.38 

13.06 

8.04 

9.98 

ia86 

7.02 
7.36 
8.66 
a  36 
15.64 

15.72 
15.24 
12.60 
11.48 
11.34 

8.12 
12.58 
ia46 
ia54 
11.92 

11.48 
11.90 
ia56 
11.70 
9.22 

13.96 

laso 

11.88 

as. 

N.H 

93 
71 

96 

Vt 

93 
97 

93 
93 

Ums^ 

86 

B.I 

Owm.^,,^--, , 

93 
91 
94 
95 
94 

94 
90 
92 
89 

87 

85 

95 
88 
94 
92 
90 

91 
90 
91 
92 
87 

89 

92 
72 
75 
77 
74 

71 
86 
82 
96 
200 

121 

87 

N.Y 

93 
93 
03 

88 

90 
85 
88 
84 
81 

78 

92 
86 
90 

87 

86 
86 
90 
87 
89 

90 

84 

N.J 

80 

P* 

82 

Dtf 

74 

Md 

78 

Va 

84 

W.Va. 

Oft 

87 
101 
160 

143 

Fla. 

Ohio 

17 
88 
76 

96 

101 

104 

97 

78 

105 

101 

96 

82 

89 

90 
105 
107 
110 
110 

100 
100 
105 
105 
100 

108 

ioi' 

102 
115 

102 
108 
124 

86 
80 
68 

89 
97 
95 
90 
65 

96 
98 
94 
82 
80 

74 
80 
86 
90 
97 

90 

87 

100 

102 

97 

98 
78 

101 
99 

100 

98 

99 

101 

83 
83 

85 

88 
91 
91 
90 

84 

89 
92 
90 
85 
84 

87 
91 
89 
93 
89 

85 
88 
96 
96 
93 

95 
94 
95 
98 
97 

97 
96 
91 

02 
90 
89 

93 
03 
97 
95 
85 

97 

101 

105 

96 

90 

87 
92 
89 
91 
95 

91 

89 

98 

102 

103 

95 
96 
95 
99 
99 

99 

95 

100 

86 
86 
87 

88 
90 
91 
92 
87 

92 
92 
91 

84 
88 

89 
90 
90 
90 
86 

87 
89 
96 
97 
91 

90 
93 
89 
95 
94 

96 
94 
93 

93 
92 
91 

93 
94 
93 
95 
92 

91 
96 
98 
98 
94 

93 
79 

86 
86 
89 

87 
91 
90 
93 
88 

93 
93 
89 
80 

87 

88 
88 

68 
63 
64 

63 
56 
52 
04 

75 

50 
58 
60 
70 
83 

93 
126 

SO 

Intf 

75 

HL 

77 

MWi 

74 

Wis 

74 

Mkm 

Iowa. ........ 

70 
73 

JftV.  .....  m»  ... 

K.Dak 

S.  Dak 

N^r 

81 

67 
68 
67 

KftlLS 

76 

Kt 

89 

TCTin 

95 

Ala 

91  !ia.40 
90  13.80 
93   12.40 
90  12.30 

88   ia60 

92  14.20 

116 

MiH 

Lft 

Tax 

86 

100 
91 
9S 
97 
99 

79 

79 
87 
96 
96 
92 

95 

75 
80 
66 
70 
62 

101 

Okla 

78 

Ark 

89 

MooL 

Wyo 

96 
90 

7.70 
K.10 

76 
78 

93  10. 10 

74 

N.  Mez 

85 

13.00 

Aria. 

88   1?.50 

TTtflh..,,, 

94 
96 

96 

96 
90 
88 

9.20 
8.00 
8.00 

12.30 
9.50 
8.80 

102 

96 

75 

72 

Nev 

OftL. 

98 

97 

99 

101 

97 

96 
94 
84 

67 

70 
83 
95 

76 

92 
90 
86 

1 

u.s... 

88.7 

87.4 

90.9 

90.4 

SI.  4 

85.7 

98.9 

91.1 

89.8 

9a0   12.34   12.90 

93.6 

89.7 

64.4 

76.8 
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Table  8. — Apples ,  peaches y  pears,  and  j-nrus:  Condition  June  7,  toith  comparisons  and 

prices  of  apples. 


Apples. 

Peaches. 

Pears. 

Black- 
berries. 

Rasp- 

State. 

Condition 
June  1. 

Price 
May  15. 

Condition 
June  1. 

Condition 
Junel. 

Conditloii 
Junel. 

OondltloQ 
Junel. 

• 

i 

It 

1H 

1-1 

4 

It 

es  «t 

¥ 

MftllM*. ., 

P.  a. 

96 
86 
95 
92 
90 

78 
88 
88 
86 
84 

80 
70 
80 
78 
68 

70 

P.et. 
91 
86 
88 
86 
87 

87 
84 
72 
72 
60 

66 
58 
58 
59 
60 

58 

at. 

130 
140 

"i75* 

145 
140 
130 
125 
175 

'"iso" 

200 
120 
200 

170 

as. 

100 
124 
103 
125 
165 

*"i66* 
93 
97 

102 
104 
119 
118 

184 

P.ct. 

P.et. 

P.ct. 
94 
80 
88 
82 
85 

78 
73 
83 
76 
80 

69 
60 
60 
73 
68 

60 
70 
65 
61 
62 

80 
85 

p.ct. 
91 
86 
88 
83 
84 

87 
80 
67 
65 
53 

58 
51 
48 
54 
60 

56 
57 
56 
57 
50 

73 
.  71 

P.ct. 
91 
87 
90 
90 
87 

93 

87 
90 
88 
78 

88 
85 
91 
90 
78 

78 

P.ct. 
92 
92 
90 
90 
92 

95 
91 
88 
88 
87 

88 
91 
91 
93 
89 

91 

P.ct. 
91 
86 
88 
90 
87 

91 
88 
90 
90 
84 

89 
82 
91 
88 
75 

76 

P.ct. 
91 

New  Hampshire 

15 

68 

90 

Vermont 

S9 

Massachusetts 

25 
43 

45 
20 
85 
60 
70 

72 
67 
73 
83 

77 

80 
72 
59 
62 
68 

52 

68 
69 

60 
63 
64 
58 
59 

59 
52 
53 
56 
65 

66 
73 
48 
54 
49 

61 

SO 

Rhod©  Island 

88 

Ckmnecticut 

91 

New  York 

90 

New  Jersey 

86 

Pennsylvania . 

87 

Delaware 

81 

Maryland ...,,- , 

85 

Vfrg^ift     ,    ..   

87 

West  Virginia 

88 

North  Carolina 

80 

8outh  Carolina. . .  . 

83 

Geonda 

00 

Florraa 

Ohio 

71 
56 
50 

84 
79 
73 
53 
69 

59 
61 
58 

76 
78 
78 
66 
56 

175 
130 
124 

100 
140 

"ieo' 

160 

110 
128 
132 

84 
120 
169 
138 
120 

87 
89 
81 

90 
96 
92 
90 
86 

87 
88 
86 

86 
85 
83 
82 
82 

87 
86 
81 

90 
94 
89 
87 
83 

85 

Indiana 

85 

Illinois 

83 

Michigan 

86 

WboMisIn 

84 

Minnesota 

84 

Iowa 

75 
67 

37 
46 

70 
60 

49 
43 

78 

78 

North  Dakota 

South  Dakota. 

79 
70 
60 
73 

71 
65 
58 
60 
62 

60 
77 
95 
98 
97 

87 
75 
98 
80 
85 

88 
86 
81 

80 
67 
60 
59 

54 
68 
56 
60 
69 

66 
63 
90 
84 
75 

67 
65 
79 
66 

88 

89 
84 
81 

200 
240 
190 
160 

165 

196 
126 
142 
162 

164 

87 
80 
80 
91 

86 
85 
85 
85 
80 

76 
89 
97 
97 
98 

92 
85 
97 
97 
98 

95 
96 
94 

84 

Nebraska 

50 
70 
78 

68 
58 
61 
.52 
31 

20 
55 

42 
48 
54 

53 
62 
64 
64 
62 

62 
65 

62 

70 
68 

52 
47 
60 
55 
50 

30 
55 
95 

48 
60 
52 

46 
52 
63 
59 
61 

56 
50 
86 

80 
81 
95 

90 
86 
88 
90 
84 

79 
90 
94 

•80 
81 
90 

94 
92 
90 
89 
82 

82 
89 

78 

irf|nsA.<^ 

77 

Kentucky 

85 

Tennessee 

86 

Alabama 

86 

Mississippi 

125 
100 
155 

190 
180 
100 
275 
150 

230 
310 
120 
210 
110 

130 
175 
140 

95 

"i65" 

151 
144 
142 

86 

I'Onlslftna . , . , .   . 

80 

Texas 

80 

Oklahoma 

76 

Arkansas 

84 

Montana 

90 

Wyomlnc 

Colorado 

160 

"iis" 

"i28' 

115 
122 
125 

90 

75 
81 
98 
90 
73 

65 
76 
85 

.50 
54 

a3 

66 
.•>5 
58 

71 
68 
76 

95 

83 
79 
89 
90 
80 

83 

75 
80 

58 

62 
74 
70 

"'so' 

87 
80 
79 

98 

91 
88 
96 
100 
97 

94 
96 
95 

83 

***96' 

"'92' 

95 
96 
94 

84 

New  Mexico 

A  risona 

Utah 

89 

Nevada 

Idaho 

93 

Washington 

96 

Oregon 

94 

CnlifnmiA       ,  , 

94 

United  States. 

73.7 

66.5 

146.4 

122.5 

61.7 

69.2 

68.4 

65.3 

87.5 

87.1 

89.0 

85.8 
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Table  9. — Melons^  cabbages,  onions ,  beans,  beets,  peas:  Condition  June  1,  with 

comparisons. 


state. 


ICytTW^ 

New  Bami^lrie. . . 

Vermont 

If  assachnsetts 

Rhode  Island 

Connecticat 

New  York 

New  Jersey 

Pennsylv£uiia 

Delaware 

Marvland 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Oeonda 

Florida 

Ohio 

Indiana 

minob 

Mlrhtyrftn 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebrasica 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexico 

Ariuma 

Utah 

Nevada 

Idaho 

Washhfgton 

Oregon 

Caluofnia 

United  States. 


Water- 
melons. 


P.e. 
94 

80 
75 
95 
80 

85 
80 
82 
85 
84 

78 
74 
78 
74 
74 

70 
76 
80 
80 
81 

90 
88 
93 
90 
79 

90 
93 
89 
86 

78 

73 
79 
79 
82 
75 

73 
79 
94 
91 
90 

86 
91 
95 
98 
94 

89 
90 
95 


77.9 


P.c. 


82 
79 

77 
79 

78 
78 
78 
81 
78 

82 
83 
79 
88 
80 

83 
Si 
82 
85 
76 


84 
79 
80 

81 
81 
77 
78 
78 

78 
75 
88 


87 

83 
90 

84 


80 

88 
88 
881 


79.7 


Canta- 
loupes. 


Cabbages. 


P.c. 
94 

85 
70 
92 
85 

88 
88 
80 
85 
81 

80 
75 
79 
74 
72 

68 
68 
84 
80 
80 

91 
92j 
93 
90 
85 

87 
93 

87 
87 
80 

74 

77 
82 
7i 

74 
79 
94 
95 
93 

86 
80 
95 
100 
90 

93 
94 
96 


82.1 


P.c 


80 
86 
91 

87 
85 
80 
80 

78 

78 
78 
78 
81 
78 

80 
79 
80 
79 
80 

83 
84 
83 
86 
77 


87 
83 
79 

78 

80 
80 
76 
78 
78 

78 
75 
84 


88 

84 
90 
82 


90 

87 

88 
80 


80.0 


P,e, 
91 
91 
91 
90 
94 

88 
88 
83 
87 
89 

86 
78 
84 
75 
70 

69 
82 
84 
83 

78 

93 
93 
91 
92 
79 

90 
92 
94 
85 
85 

79 
77 
77 
86 
82 

86 
84 
95 
95 
94 

91 
86 
97 
98 
98 

91 
94 
96 


86.6 


S  4} 

I 

00  09 


Onions. 


P.e     P.e. 
95        92 


93 
94 

88 
91 ' 

94 
90 
85 
85 
88 

84 
87 
86 
88 

85 

88 
90 
86 
86 
86 

86 
89 
88 
91 
82 

87 
88 
87 
82 
87 

89 
87 
85 
83 
80 

80 
82 
94 
94 
89 

86 
90 
91 
95 
95 

92 
93 
91 


86.8 


92 

88 
94 

89 
85 
90 
91 
89 

91 

83 
88 
82 
74 

76 


88 
85 
82 

92 
93 
93 
94 

84 

92 
96 
96 
93 
89 

86 
83 
85 
87 
86 

93 
91 
96 
98 
96 

90 
90 
99 
98 
97 

91 
94 
96 


88.2 


P.e. 

91 
92 
90 
90 
90 

90 
89 
88 
90 
88 

90 
91 
91 
92 

88 

89 


90 
88 
91 

86 
90 
90 
94 

87 

91 
91 
89 
87 
92 

93 
92 
90 
87 
85 

87 
90 
92 
95 
92 

91 
94 
94 
94 
96 

92 
93 
92 


89.7 


Lima 
beans., 


P.c. 

98 
89 
100 
95 
90 

90 
8S 
83 
88 
76 

86 
78 
86 
76 
67 

60 


86 
82 
77 

91 

88 

100 

91 

84 

83 
100 
93 
91 
83 

75 
72 
82 
89 
86 

91 

87 
98 
94 
97 

85 
90 
98 
94 
98 

97 

98 
98 


84.8 


P.e. 
93 
93 
94 

87 
82 

90 
89 
81 
83 
80 

78 
84 
85 
86 
83 

88 


85 
82 
84 

85 

88 
80 
88 
85 


85 
86 
86 

87 
88 
86 
87 
81 

79 
83 


> « •  • . 
90 


92 
*96 


90 
90 
93 


84.4 


Canadian 
peas. 


Sugar 
beets. 


P.c. 
97 

97 

99 

95 

100 

94 
90 
91 
91 
92 

75 

70 
92 
75 
75 


2  ® 
Kg 

00  09 


p.c. 
96 


95 


P.c, 


80 
85 
82 

95 
95 
98 
92 
86 

98 
92 


90 
80 

82 
79 
76 
85 
85 

90 

86 

97 

103 

97 

92 


102 

ioo 


94 

97 
92 


92 


80 
77 


86 
85 
82 


84 
88 

89 
94 
90 
89 
81 


82 


86 
79 


09 


94 
86| 


95 

96 
93 
88 


85 
85 
95 

91 
80 
90 
96 


97 
90 


95 
96 
97 

•90 


99 
95 
96 

90 

100 

99 


95.3 


P.c. 


86 


90 

86 
91 
80 
92 


90 
90 


96 
94 
91 

88 
93 
91 


93 

95 
94 
91 


80.5 
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Table  10. — Prices  to  producers  of  agricultural  j>roducts,  June  1,\ 
[Prices  for  wheat  are  given  on  page  12,  oats  on  jjage  13,  barley  on  page  14,  hay  and  rye  on  page  16.1 


Stale. 


Maine 

New  Hampshire, 

Vermont 

Massachusetts 

Rhode  Island 

CMmecticat 

Npw  York 

New  Jersey 

Peonsylvania 

Delaware , 


Maryland , 

Virginia. 

West  Virginia.., 
N<vth  Carolina. 
Sooth  Carolina. 


Georgia. 
Florida.. 
Ohio.... 
Indiana. 
nUnois.. 


Michigan... 
■Wlsc<msin., 
Minnesota.. 

Iowa 

Missouri 


North  Dakota.. 
South  Dakota. . 

Nebraska 

Kansas , 

Kentucky 


Tennessee.. 
Alabama... 
Mississippi. 
Louisiana.. 
Texas 


Oklahoma. 
Arlcansas.. 
Montana.. 
Wvoming. 
Colorado.. 


New  Mexico. 

Arizona 

Utah 

Ne%ada 

Idaho 


Washington.. 

Oregon. 

California 


Corn. 


Cti. 
S4 
821 
78 
85 
95 

75 
81 
80 
77 
7» 

77 
89 
89 
97 
101 

98 
S» 
70 
67 
66 

67 
62 
56 
63 

78 

60 
69 
67 
77 
87 

88 
96 
88 
87 
91 

79 

88 


79 
78 
76 
80 
96 

78 
75 
77 
74 

74 

75 
.84 
84 
94 
99 

.97 
94 
66 
62 
61 

66 
61 
54 
56 
66 


95 
71 

82 
130 

68 


76 
70 
89 


63 
55 
66 
62 


79 
92 
90 
83 
82 

67 
83 
102 
68 
71 

96 

116 

83 


80   92 


03 
03 
93 


Potatoes. 


CIS 
60 
82 
72 
96 
103 

^00 
81 
M 
87 
90 

77 
81 
94 
92 
136 

119 
126 

86 
88 
92 

60 
53 
53 
89 
105 


61 
70 
92 
99 
761  109 


109 
109 
100 
101 
115 

115 

113 

65 

67 

59 

134 

135 

G3 

55 

51 

46 
40 
00 


Cts 
701 
82 
77 
96 
98 

93 
72 
89 
78 
88 

80 
84 
87 
97 
131 

121 
121 

76 
78 
89 

57 
55 
61 
76 
95 

72 

82 

89 

111 

100 

97 
112 
111 

961 
104 

121 

106 
8H 

104 
SO 

119 
12i> 

81 

105 

75 

78 

81 

102 


Buck- 
wheat. 


Cts. 
61 


89 
95 


80 
85 
.89 
75 
70 

80 
89 
84 
87 


77 

68 

100 

71 
70 
74 
75 


80 


Cts 
81 
76 
89 
88 


93 
77 
84 
73 
79 

85 
82 
79 
86 


79 
79 
951 

74 
76 
74 


06 


Flaxseed. 


Cts. 


148 
139 
901    120 


120 

137 
135 


80 


116 


139 
125 
122 


Cts. 


179 
178 
171 

1501 

181 
178 
153 
164 


199 


Ctftton. 


Cts. 


13.0 


13.  Oi 
13.1 

13.3 
15.0 


12.0 


12.6 
12.9 
12.5 
11.9 
11.6 

11.2 
11.8 


Cts. 


12.3 


12.4 
12.6 

12.6 
16.3 


10.9 


12.1 
12.4 
12.4 
12.3 
12.0 

11.4 
12.0 


Batter. 


hi       • 
«& 

O  OB 
•    > 

>o  eS 


Cts. 
29 
30 
27 
33 
32 

34 

27 
31 
26 
27 

25 
23 
23 
23 
26 

25 
33 
22 
21 
23 

22 
25 
24 
24 

20 

20 
22 
20 
20 
20 

IS 

22 
29 
21 

20 
22 
30 
28 
25 

35 
34 
28 
32 

26 

26 
28 
26 


CU. 
29 
29 
29 
32 
33 

33 
28 
32 
27 
25 

25 
23 
22 
23 
25 

23 

321 

22 

21 

23 

23 
25 
25 
23 
20 

22 
22 
20 
21 

20 

IS 
20 
21 
26 
20 

20 
21 
31 
29 
27 

32 
34 

29 
34 
27 

^ 
291 

IB 


Kggs. 


Cts. 
22 
24 

*a 

26 
25 

26 
21 
23 
19 
20 

18 
17 
18 
17 
20 

18 
21 
18 
17 
17 

18 
17 
16 
16 
16 

14 
16 
15 
15 
16 

15 
16 
16 
18 
14 

14 
15 
19 
21 
19 

26 
25 
19 
28 
18 

20 
19 
22 


Cts. 
21 
221 
20 
27 
26 

25 
20 
23 
19 
19 

18 
17 
17 
16 
18 

18 
21 
18 
17 
17 

18 
17 
16 
16 
15 

15 
15 
15 
15 
15 

14 
15 
15 
16 
14 

14 
15 
23 
22 
20 

22 

28 
18 
29 
21 

22f 

21 

21 


Chickens. 


•-I 


Cts. 


Cts, 


14.4   1S.1 
14.7   14.6 


14.0 
17.4 
18.0 

16.5 
15w7 
17.6 
14.8 
15.0 


16.5 

14.9 

12. 

12L 

13. 


14.0 
15.4 
13.0 


13,1 
1&0 
17.2 

16.0 
14.8 
17.4 
13.4 
14.7 

14.9 
14.2 
11. » 
11. » 
11.9 

12.1 
13.8 

11.9 


12.0   11.8 
12.5   11.2 


12L9 
12: 5 

la 
la 

12.01 

las 

9.4 
10.1 

ia6 
ir.8 


12.4 

13. 

13. 

12. 

10.41 


10.0 
11.2 
14.0 
IZO 
13.0 

15.0 

18.7 
13.2 
19.3 
1L2 

1^.6 
14.1 
15.61 


1L2 

11.4 

9.8 

9.9 

las 

9.7 
8.7 
9.4 
9.5 
U.2 

11.5 
11.6 
11.9 
13.0 
9.2 

9.3 

9.9 

14.5 

14.4 

12.6 

12.7 
16.6 
12.8 
21.6 
12.0 

14.1 
12.6 
14.4 

11.5 


United  States.    75.0  67.9   71.3   74.7   79.0  76.6136.8179.7   12.4   12.3   22.  J^   23.4   17.8   17.0  12.5   11.5 

I  Corn,  potatoes,  buckwheat,  and  flaxseed  in  cents  per  bushel;  cotton,  butter,  chickens,  cents  per  pound; 
egjs,  cents  per  dozen. 
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Table  11. — Price*  paid  to  producers  of  agricultural  products  May  15.^ 


Hogs. 

BMf  cattle. 

Veal  calves. 

Sheep. 

Wool. 

Milch  cows. 

Horses. 

state. 

a» 

•  > 

<«•  eg 

flS  1^ 

2 

o  IP 

«  So 

a*. 

22 
22 
21 

20 
19 
32 

21 
22 
22 
22 
18 

24 
20 
20 
20 
20 

20 
19 
18 
17 
20 

17 
18 
15 
16 
22 

21 
19 
19 
18 
16 

16 
18 
18 
18 
16 

14 

9^ 

5|, 

0)  rt 
■n"  e9 

Me. 

7.80 
9.30 
7.70 
8.40 
9.80 

laoo 

&00 
&50 
&30 

a5o 
a40 

7.90 
7.90 
7.50 
7.10 

7.70 
7.00 

aoo 
aoo 

7.80 

7.80 
7.90 
7.70 
7.80 
7.60 

7.10 
7.50 
7!  60 

7.70 
7.50 

7.30 
7.00 
6.50 
6.50 
7.30- 

7.30 
6.50 
7.60 
7.50 
7.70 

7.70 

aoo 

7.00 

a50 

7.40 

7.80 
7.50 
7.90 

DoU. 
7.75 
7.90 
7.10 
7.83 

ao7 

a  67 
7.48 
a  75 
7.86 
7.70 

7.50 
7.30 
7.40 
7.40 
7.66 

7.33 

6.98 
7.50 
7.43 
7.S8 

7.43 

7.28 
7!  02 
7.20 
7.02 

6.98 
7.05 
7.08 
7.12 
7.02 

a75 
6.75 
a30 
6.08 
6.66 

6.88 
6.00 
7.68 
7.56 
7.30 

7.66 

7.77 
7.25 
7.90 
7.50 

ao2 

a  18 
7.38 

6.90 
7.20 
5.40 
7.10 
7.00 

aoo 

6.00 
7.00 
7.30 
6.50 

7.50 

a4o 

6.60 
5.20 
4.70 

4.70 
5.00 
7.10 
7.00 
7.10 

6.50 

aoo 

6.20 
7.30 
a90 

5.90 

a  70 

7.00 
7.10 

a3o 

5.70 
4.40 
4.60 
5.30 
6.60 

aoo 

4.80 

aTo 

7.00 

aoo 

aoo 
a  20 
aoo 
aso 
a30 

7.00 

a6o 
a  60 

Vols. 

7.48 

a58 
a  13 

•••••• 

a73 
a  55 
ao6 

6.42 
5.63 

a  65 
a  38 
a  33 
4.35 
4.15 

4.30 
4.73 
a  98 
a50 

a75 
a  45 

4.85 

4.78 

ao2 
a68 

4.65 
a  45 

a95 
a  83 

4.85 
4.45 

a23 

3.83 
4.38 
4.58 

4.83 
3.78 
5.03 
6.43 

aoo 

a38 

a  73 
a  55 
an 
a  40 

a  68 
a  06 
aoo 

DoU. 
7.80 

aoo 

7.10 

aoo 
laoo 

aoo 
a4o 

a  80 
asQ 
a  70 

a  10 
a2o 
aoo 
aoo 
a  30 

a  50 
aoo 
a20 

7.70 

a2o 

7.90 
7.80 
7.40 
7.80 
7.70 

7.40 
7.60 

aoo 

7.90 
7.30 

a30 

a  20 
aoo 

5.80 

aoo 

a70 
aoo 
a  70 
a  80 
aoo 

a9o 
aoo 
a  10 
a  30 

7.60 
7.70 

a  30 

7.40 

Dols. 

7.42 
7.58 
a40 

a33 
a  33 

7.10 

ao2 

7.48 

a  47 
ass 

7.00 
6.38 

4.88 

aoo 

4.75 

a  63 
a  88 

6.42 

a52 

a68 
a25 
aoo 
a  15 
ao8 

a85 
aoo 
a52 
a35 
ao5 

ass 

4.08 
4.45 
4.98 
a  33 

a  90 
a  18 
aoo 
a27 

7.63 
7.10 

*a22" 

7.97 

ass 
a55 

7.65 

a  50 

DoU. 

aoo 
aoo 

4.20 

DoU. 
4.70 

ao3 

4.40 

as. 

19 
30 
20 
30 
18 

30 
10 
30 
30 
30 

21 
30 
31 
30 
16 

19 
19 
21 
30 
18 

31 
19 
17 
18 
19 

16 
16 
16 
16 
31 

18 
14 
16 

"'ih' 

15 
15 
.    17 
16 
16 

14 
14 
15 
14 
17 

16 
17 
15 

DoU. 
57.00 
6a  00 
5a  50 

7a  00 
7a  00 

70.00 
62.50 

7a  00 

63.40 
64.30 

6a  00 

4a  40 
50.00 

saoo 

41.40 

37.90 
43.80 
63.20 
57.30 
64.70 

60.70 
7a  00 
60.60 
63.40 
60.00 

64.60 
67.70 
67.50 
62.70 
52.50 

4a  30 
39.10 
4a  90 
3a  70 
5a  60 

5a  20 
44.30 
83.30 
77.70 
6a60 

62.80 
100.00 

DoU. 
50.30 
54.30 
4a  78 

DoU. 

225 
172 
190 
246 

DoU, 
198 

N.  H 

175 

Vt 

163 

Hms 

R,I 

a2o 
aoo 

4.10 

4.80 

a4o 
aio 

aoo 

4.50 
4.50 
4.00 
4.90 

4.40 
a20 
4.50 
4.40 
4.70 

4.60 
a  10 
4.60 
4.80 
4.60 

4.90 
5.00 
a  70 

a  30 

4.00 
4.00 

a  70 

4.60 

a  10 
aoo 

aoo 
aoo 
a  30 
a  70 
aoo 

4.80 
4.00 

a  50 
a  20 

4.40 

a  10 

4.50 
4.90 

"4.*38' 
4.77 

ao8 

a30 

4.95 
4.45 
4.50 
4.30 

aso 

4.73 
4.27 
4.52 
4.40 
4.73 

4.75 
4.70 
4.53 
4.90 
4.73 

4.82 
4.92 
a55 
a  28 

a90 

a88 
a42 
a  80 
a  83 

4.35 

a  12 
a  88 
a  55 
an 
a20 

4.85 

'a62* 

ais' 

a  48 
a35 
aoo 

n/nn 

60.67 
54.02 
57.98 
4a  68 
45.83 

38.72 
3a  78 
41.08 
33.30 
36.15 

34.10 
37.82 
49.65 
4a  32 
51.70 

4a  25 
4a  48 
44.56 
4a  95 
47.13 

47.08 
47.18 
4a  40 
4a  52 
40.78 

37.92 
31.15 
31.20 
32.72 
4a  36 

4a  06 
31.38 
59.13 
5a  15 
5a  90 

5a  90 

52*25* 

••*«•• 

5a  38 

61.40 
51.52 
54.15 

200 
175 
180 
180 
135 

150 
147 
150 
160 
170 

156 
146 
164 
147 
149 

174 
180 
155 
155 
124 

138 
125 
126 
120 
136 

141 

138 

119 

85 

06 

100 
103 
139 
86 
1(CI 

70 
117 
126 
122 
116 

127 
101 
129 

217 

N.Y.. ........ 

178 

K    1 

Pa 

192 
179 

D^ 

155 

Md 

145 

Va 

W.Va 

N.C 

140 
144 
149 

S.C 

178 

Om 

160 

Fla 

Ohio 

150 

173 

Ind 

158 

H. 

154 

Minli  , 

172 

166 

Mtnn 

lt6 

Iowa 

165 

Mo 

129 

K.Dak 

S.  Dak 

Nebr 

164 
146 
134 

X<^VK. . .  , 

134 

Ky 

134 

TflDn .». 

151 

Ala 

140 

Mbs 

124 

95 

T« 

95 

OWa 

110 

Ark 

111 

MoBt 

146 
124 

Cclo 

118 

N.M«x 

Arte 

92 

Utah 

14     70.40 
14     68.70 

116 

Nev 

Trifthn 

17 

16 
16 
14 

79.20 

77.70 
60.10 
70.00 

"'i35 

Wash 

153 

Owg 

125 

caL... :.:::::: 

152 

U.S.... 

7.60 

7.14 

a33     5.30 

7.59 

a  34 

4.87 

4.99 

17.2' 

17.9     59.85 

1 

4a  84 

139 

140 

1  Hof^,  oattle,  calves,  and  sheep,  dollars  per  100  pounds;  horses  and  cows,  dollars  per  head;  wool,  centa 
perpoond. 
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Table  12. — Averages  for  the  United  States  of  prices  paid  to  producers  of  farm  products. 


Products. 


Hogs per  100  pounds 

Beef  cattle do. . 

Veal  calves do. . 

Sheep ,,- do. , 

Lambs do. . 

Milch  cows per  head 

Horses do. . 

Honey ,  comb per  pound 

Apples per  Dushel 

Peanuts per  pound 

Beans  (dry) per  bashel 

Sweet  potatoes do.. 

Cabbages per  100  pounds 

Onions per  Dushcl 

WooljUnwaslied.  .per  pound 

Clover  seed per  bushel 

Tmiothy  seed do. . 

AUalfa  seed do. . 

Broom  com per  ton 

Cotton  seed. do. . 

Maple  sugar per  pound 

Maple  sirup perprallon 

Hops.- per  pound 

Paid  by  fanners: 

Bran per  ton 

Cloversoed per  bashel 

Timothy  seed do. . 

Alfalfa  seed do. . 


May  15. 


1914 


17.60 
6.33 
7.59 
4.87 
6.49 
59.85 
139.00 
.137 
1.46 
.051 
2.31 
.93 
2.05 
1.53 
.172 
7.87 
2.38 
6.77 
85.00 
23.56 
.123 
1.10 
.218 

28.08 
9.77 
2.97 
8.38 


1913 


$7. 45 
6.01 
7.17 
4.91 
6.G6 
54.80 
145.00 
.138 
.94 
.047 
2.18 
.93 
1.58 
.87 
.163 
10.74 
1.76 
8.21 
63.00 
21.88 
.123 
1.08 
.134 

24.59 

12.90 

2.40 

9.75 


1912 


16.79 

5.30 

6.23 

4.74 

6.16 

45.  &3 

144.00 

.137 

1.29 

.049 

2.52 

1.19 

2.98 

1.77 

.1781 

12.53 

7.16 


«3.00 
19.21 

.1161 
1.09 

.372 

30.18 


1911 


June  15. 


1910       1913 


f5.72 

4.59 

5.68 

4.51 

5.74 

44.54 

146.00 

.1301 

1.40 

.ai8| 

2.17 

1.04 

1.38 

1.29 

.147 

8.74 

5.24 


81.00 
25.46 


.2091 
25.93 


$8.59 
5.23 
6.30 
6.79 
7.26 
42.38 
148.00 

.132 
1.27 

.0521 
2.17 

.82 
2.77 
1.03 

.228 
7.47 


199.00 


.166 
26.10 


$7.61 
6.02 
7.53 
4.84 
6.36 
55.20 
146.00 
.139 
1.01 
.050 
2.23 
.91 
2.18 
.96 
.156 
9.77 
1.77 
8.08 
61.00 
21.54 
.121 
1.09 
.141 

24.67 

12.47 

2.44 

9.73 


1912 


$6. 

5. 

6. 

4. 

6. 

45. 

145. 

• 

1. 

« 

% 
1. 
2. 
1. 

ii! 

6. 

8. 
79. 
19. 

• 

1. 


April  15. 


1914 


65 

23 

33 

52 

02 

84 

00 

140 

08 

0521 

62 

11 

67 

55 

1871 

09 

68 

47 

00 

24 

1161 

05 


29.35 

13.49 

7.37 

10.25 


$7. 

6. 

7. 

4. 

6. 

69. 

138. 

• 

1. 

2. 

• 

2. 

1. 

• 

8. 

2. 

6. 
89. 
24. 

• 

1. 


80 

29 

68 

96 

47 

60 

00 

137 

37 

049 

11 

92 

23 

60 

1681 

06 

28 

77 

00 

17 

12^ 

10 

2061 


28.50 
9.84 
2.95 
8.17 


1913 


$7.94 
6.08 
7.38 
5.16 
6.59 
65.34 
148.00 
.141 
.85 
.0481 
2.11 
.94 
L15 
.79 
.177 
11.00 
1.74 
8.36 
58.00 
2L89 
.1301 
1.10 
.150 

24.69 

12.90 

2.43 

9.90 


1912 


$6.7S 

6.15 

6.22 

4.67 

6.  OS 

45.14 

142.00 

.1.38 

1.15 

.049 

2.87 

1.17 

3.17 

1.76 

.173 

12.91 

7.27 


101.00 
18.63 
.125 
LOS 


29.73 


Table  13. — Range  of  prices  of  agricultural  products  at  market  centers. 


Products  {tnd  markets. 


June  1, 1914. 


Wheat  per  bushel: 

No.  2  red  winter ,  8t.  Louis. . 

No.  2  red  winter,  Chicago 

No.  2  red  winter.  New  York » 
Com  per  bushel: 

No.  2  mtxed,  St  Louis. 

No.  2,  Chicago 

No.  2  mixed.  New  York » . . . . 
Oats  per  bushel: 

No.  2, St.  Louis 

No.  2,  Chicago 

Rye  per  bushel:  No.  2,  Chica^. . 
Baled  hav  per  ton:  No.  1  tmi- 
othy, Chicago 

Hops  per  poimd:  Choice,  New 

York 

Wool  per  pound: 

Onio  nne  unwashed,  Boston. 

Best  tub  washed,  St.  Louis.. 
Live  hogs  per  100  pounds:  Bulk 

of  sales,  Chicago 

Butter  per  pound: 

Creamery ,  extra,  New  York. . 

Creamery ,  extra,  Elgin 

Eggs  per  dozen: 

Average  beet  freeh,  New  York 

Average  best  fresh,  St.  Louis. 
Cheese  per  pound:  Colored,*  New 
York 


I0.93i-I0.95i 

.05-    .96 

1.  lOi-  1. 11 


May,  1914.       AprO,  1914. 


.70- 
.70 


-  .70* 

-  .70| 


15.00-16.00 

.38-    .40 

.22-    .23 
.31  -    .31 

7.95  -  8.00 

.27-    .27J 
.261-    -261 

.22f-    .24) 
.17i-    .174 

.13i-    .131 


10.93  -10. 98) 

.94  -  1.00} 

L04  -  1.11  J 

•  oUj        •  73 
.67-    .72J 


.38}-  .41 

.37-  .42J 

.62-  .67 

15.00-17.50 

.38-  .41 

.22-  .23 

.30-  .31 

7.80- 8. 67i 

.25i-  .27 

.23i-  .26 

.22-  .24 

.17i-  .18} 

.  13  -  .  13i 


to.  92 -$0.96 
.92  J-    .951 
L03-  1.06 

.68§-  ,n{ 
.64-  .691 
.71  -    . 

.38i-    .41 

.60-    .63 

15.00-17.00 

.39-    .44 

.22  -    .22 
.29-    .30 

aOO-8.95 

.24*-  .261 
.23f-    .25 

.20-    .26 
.  17  -    .  18i 

.  13  -    .  16i 


May,  1913. 


$0.95 -$1.12 
.99i-  1. 17| 
1.12-  1.15 

.  56  —  .61 
.55J-  .60 
.62i—    i  66 

.35-    .40^ 
.36J-    .43 
.60-    .64 

14.00-16.60 

.20-    .23 

.20-  .21 
.28-    .29 

a26-8.76 

.27i-  .31 
.27  -    .30 

.  21  -  .25 
. 17  -    .  17J 

.12i-    .14 


May,  1912. 


$1. 16  -$1. 26} 
1. 101-  L  20 
1.18-  1.27 

.79-    .86 
.761-    .824 
.83-    .87} 

.63-    .57J 
.60}-    .58 
.90-    .95} 

24.00-28.00 

.40-    .52 

.21-    .21 
.31  -    .35 

7.25-  7.90 

.26-    .35} 
.25-    .31 

.20}-    .24 
. 16  -    .  17} 

.  14  -    .16 


»  F.  o.  b.  afloat. 

« September  colored— September  to  April,  inclusive;  new  colored— May  to  July,  inclusive;  colored- 
August. 
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TUble  14. —  The  equivalent  in  yield  per  acre  of  100  per  cent  condition  on  July  1,  in  each 

State. 


states. 

Com. 

1 

• 

t 
1 

CQ 

i 

o 

1 

• 

Potatoes. 

• 

e( 

i 

pa 

• 

a 

1 

l«ft*TIP.        , , 

Bu. 
46.0 
46.0 
45.0 
47.0 
42.0 

51.0 
43.0 
42.0 
46.0 
36.0 

39.0 
28.0 
33.5 
20.7 
2?.0 

17.0 
16.0 
44.0 
43.5 
41.3 

41.0 
41.0 
40.0 
39.5 
35.0 

32.0 
32.0 
30.0 
24.6 
32.5 

29.0 
19.5 
22.0 
25.0 
26.0 

23.0 
24.5 
30.0 
27.0 
24.0 

29.0 
35.0 
34.0 
35.0 
34.0 

30.0 
31.0 
41.0 

Bu. 

Bu. 
26.5 

Bu. 
40.5 
38.5 
41.3 
37.5 
33.0 

36.0 
36.0 
34.5 
35.5 
35.5 

33.0 
24.5 
27.5 
21.4 
25.7 

23.4 
20.0 
41.0 
38.5 
41.0 

37.0 
38.5 
40.0 
38.0 
34.0 

34.0 
34.5 
32.5 
35.6 
28.0 

25.7 
22.5 
23.0 
25.0 
40.0 

36.0 
28.5 
49.0 
40.0 
43.0 

38.0 
45.0 
48.0 
45.0 
47.0 

52.0 
39.0 
41.0 

Bu. 
30.5 
28.4 
33.5 

Bu. 
18.5 

Bu. 
230 
140 
140 
134 
140 

120 
110 
112 
96 
107 

100 
100 
101 
91 
101 

91 
104 
99 
98 
96 

112 
120 
124 
100 
92 

115 
92 
90 
85 
95 

88 
94 
100 
85 
80 

80 

90 

160 

150 

130 

95 

105 
185 
172 
185 

165 
140 
147 

Lb». 

1,800 
1,800 

Bu. 

Bu. 

Tom. 

1.25 

1.30 

1.50 

1.37 

1.30 

1.35 
1.50 
1.60 
l.GO 
1.65 

1.66 
1.60 
1.55 
1.56 
1.40 

1.60 
1.50 
1.70 
1.60 
1.68 

1.57 
1.70 
1.85 
1.65 
1.50 

1.50 
1.60 
1.60 
1.60 
1.50 

1.66 
1.70 
1.70 
1.80 
1.50 

1.35 
1.55 
1.95 
2.45 
2.50 

2.60 
3.60 
3.00 
3.10 
3.10 

2.40 
2.30 
2.00 

Lbs. 

New  Hampshire 

Vermont. .' 

27.0 

Massachusetts 

Rhode  Isliuid 

Connecticut 

"29.*5* 
*28.'6' 

32.3 
30.0 

20.0 
19.1 
18.8 
18.0 
16.0 

16.' 7 
14.0 
14.0 
11.0 
11.5 

10.6 

1,720 
1,300 

New  York 

22.5 
19.5 
19.2 
18.2 

18.0 
14.0 
14.6 
11.6 
13.0 

13.0 

New  Jersey 

PermsylvaTiift 

1,540 

DelawBFO 

Maryland 

800 
870 
860 
800 
910 

900 
920 
900 
1,040 
920 

Virginia •. 

266 

West  Virginia 

North  Carolina 

31.8 
28.0 

31.0 
30.0 

295 

South  CaroUna 

280 

Georgia 

240 

floHda. 

145 

Ohio 

20.0 
19.0 
19.8 

19.7 
22.5 

"25."6* 
18.0 

'23.*6* 
19.0 
14.6 

12.8 
13.5 
15.0 

"26.'3' 
17.5 
18.2 

14,0 
15.0 
17.0 
16.0 

31.5 
31.0 
32.0 

29.0 
31.0 
29.5 
30.0 
27.5 

26.0 
27.0 
27.0 
26.0 
29.3 

28,6 
...... 

19.0 
18.0 
19.6 

16.7 
19.0 
22.0 
20.5 
17.0 

19.4 
20.0 
19.0 
18.5 
16.0 

13.3 
12.7 

Indiana 

Iflchigan _ 

Wisctmsin 

1,300 

i','m 
i,'666* 

900 
700 

15.0 

11.0 

11.8 

8.2 

9.8 
9.6 
9.8 
8.5 

MinTi(>!9otA. . ,      „ . 

Iowa 

MisiKHjri 

345 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

Kentucky 

Tennessee 

242 

Alabama 

33.0 
35.0 
37.0 
39.0 

'43.0" 

220 

Mississippi 

260 

Louisiana 

500 
800 

"m 

11.0 

'io.9 

230 

TftXW! ,           „ 

16.5 

17.5 
13.2 
30.0 
32.0 
29.0 

24.3 
32.0 
20.0 
25.5 
30.5 

28.6 
25.5 
20.5 

'26.'5' 
29.5 
28.5 

25.0 
27.5 
30.0 
31.0 
28.5 

22.0 
21.0 

32.0 

31.0 

'36.'5" 
34.5 
39.5 

35.0 
41.0 
43.0 
41.0 
43.5 

42.3 
37.0 
33.0 

17.6 

16.5 
12.7 
23.5 
23.5 
20.0 

'26.*6* 

'23.0' 

22.0 
18.0 
19.0 

209 

Oklahoma 

225 

Arkansas 

238 

Montant^ 

Wvoming 

Colorado 

8.0 

Now  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Wwihington..          .  .. 

Oregon 

C&liromiA 

54.0 

United  States 

31.8 

19.7 

16.6 

37.1 

30.2 

18.5 

114.8 

965.1 

10.1 

38.5 

1.70 

231.8 
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COTTON  CONDITION  MAY  25. 


The  Crop  Reporting  Board  of  the  Bureau  of  Statistics  (Crop 
Estimates);  United  States  Department  of  Agriculture,  estimates,  from 
the  reports  of  the  correspondents  and  agents  of  the  bureau,  that  the 
condition  of  the  cotton  crop  on  May  25  was  74.3  per  cent  of  a  normal, 
as  compared  with  79.1  on  May  25,  1913,  78.9  on  May  25,  1912,  87.8 
on  May  25,  1911,  and  80.4,  the  average  of  the  past  10  years  on  May 
25.     Comparisons  of  conditions,  by  States,  are  given  in  Table  15. 

Table  15. — Condition  of  cotton  May  25 ,  1914^  with  comparisons  by  StcUu. 


May  26— 

State. 

1914 

1913 

1912 

1911 

10-3r«ar 
average. 

Virfini4 

83 
76 
72 
80 
82 

86 
87 
82 
06 
79 

80 

86 

08 

100 

83 
7« 
68 
« 
83 

76 
81 
81 
84 
86 

87 
M 
87 
96 

80 

87 
8S 
74 
75 

74 
73 
00 
86 
73 

74 
74 
78 
96 

03 
83 
80 
03 
06 

01 
86 
01 
88 
87 

83 

80 
87 
06 

at 

Korth  Carolina 

m 

Rnnt-h  nfM«lln|t , 

70 

«#qTfift. 

80 

Florida 1 

84 

Alabama... 

80 

If  i<i<f  i<i<^{nn| . .  .  ^ , ,  ,    .,...,.,,..,...  ^ ,    ....... 

70 

Louisiana 

Texw5 , , . , 

78 
81 

80 

Tennessee 

82 

MlsBouri 

83 

Oklahoma - - 

84 

CaUlomia........ 

United  Stat^ 

74.3 

70.1 

78.0 

87.8 

8a4 

For  purposes  of  comparison  the  condition  of  the  cotton  crop  m 
the  United  States  montfily  and  the  estimated  yield  per  acre  for  the 
past  10  years  are  given  in  Table  16. 

Table  16. — Condition  of  cotton  in  the  United  States  monthly  and  yield  per  acre,  1904- 

1913,  inclusive. 


Year. 

May  26. 

Jana26. 

July  25. 

Atiff.26. 

Sept.  36. 

YMd 
per  acre. 

1913  

79L1 

78.9 
87.8 
82.0 
81.1 

79.7 
70.5 
84.6 
77.2 
83.0 

81.8 
80.4 
88.2 
80.7 
74.6 

81.2 
72.0 
83.3 
77.0 
88.0 

70.6 
76.6 
80.1 
75.6 
71.0 

83.0 
75.0 
82.9 
74.9 
91.6 

68.2 
74.8 
73.2 
72/1 
63.7 

76.1 
72.7 
77.3 
72.1 
84.1 

64.1 
60.6 
7U1 
65.9 
68.6 

09.7 
67.7 
71.6 
71.2 
76.8 

Pottwit 
UnL 
182.0 

1912    

loao 

1911 

307.7 

1910 

170.7 

1909 

164.3 

1908 

104.0 

1907 

178.3 

1906 

202.5 

1905 

186.1 

1904 

204.0 

10-vear  averasc 

80.4 

80.7 

80.0 

73.4 

68.6 

187.3 
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APPLE  MOVEMENT,  1913, 

The  commercial  apple  crop  of  1913  was  considerably  less  than  in  the 
preceding  year,  as  indicated  by  the  quantities  of  apples  shipped  by 
rail  and  water,  which  amounted  to  64  per  cent  of  the  shipments  for 
the  preceding  season.  The  greatest  falling  off  was  in  the  North 
Central  States  west  of  the  Mississippi  River,  where  the  movement  in 
1913  was  scarcely  one-third  of  that  of  the  preceding  season.  This 
low  average  is  borne  out  consistently  by  a  number  of  individual  reports 
from  apple-carrying  railroads,  all  of  which  show  very  small  shipments 
compared  with  the  season  before. 

It  is  to  be  noted  that  the  commercial  crop  constitutes  a  relatively 
small  part  of  the  total  apple  crop  of  the  tfnited  States,  possibly  as 
low  as  one-fourth  or  even  one-fifth  of  the  total  crop.  Hence,  it  is 
not  to  be  expected  in  all  cases  that  the  conmiercial  crop  will  increase 
or  decrease  from  year  to  year  at  exactly  the  same  rate  as  the  total 
crop.  An  estimate  based  upon  the  percentages  of  a  fuU  crop,  as 
published  in  the  Agricultiural  Outlook  for  November,  1913,  indicates 
that  for  the  United  States  the  entire  apple  crop  of  1913  was  65  per 
cent  of  that  of  1912.  This  happens  to  be  practically  the  same  as  the 
rdation  of  the  commercial  crop  of  1913  to  the  preceding  year.  In 
the  New  England  States,  the  South  Central  east  of  the  Mississippi 
River,  the  Mountain,  and  the  Pacific  States,  whose  full  crop  of  apples 
in  1913  was  represented,  respectively,  as  67,  65,  91,  and  68  per  cent 
of  the  1912  crop;  while  their  shipments  in  1913,  as  compared  with 
1912,  were  represented,  respectively,  by  65,  66,  95,  and  72  per  cent 
of  the  preceding  year.  With  the  other  geographic  divisions  the  agree- 
ment was  not  so  dose.  The  full  crop  for  the  Middle  Atlantic,  South 
Atlantic,  North  Central  east,  North  Central  west,  of  the  Mississippi 
River,  and  the  South  Central  west  of  the  Mississippi  River,  in  1913, 
was  represented,  respectively,  by  55, 32, 83, 74,  and  72  per  cent  of  the 
1912  crops;  while  the  shipments  in  1913  equaled  69,  50,  67,  31,  and 
93  per  cent,  respectively,  of  the  preceding  season.  Such  disagreement 
between  the  full  crop  and  the  commerical  crop,  as  stated  above,  is  to 
be  expected,  especiaUy  in  regions  where  the  noncommercial  apples 
constitute  a  large  part  of  the  total  crop. 

The  figures  shown  in  Table  17  are  based  upon  reports  from  a  large 
number  of  individual  transportation  companies,  including  by  far 
the  greater  number  of  the  boat  lines  in  apple-producing  regions  and 
railroads  operating  at  least  four-fifths  of  the  total  mileage  of  the 
United  States. 
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Table  17. — Apples  camcd  cr. 
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SUDAN  GRASS  AS  A  FORAGE  CROP. 

By  H.   N.   ViNJLL,   AgronomM,   Office   of   Forage-Crop  Inreetigatiom. 

INTRODUCTION. 

The  discovery  of  this  new  hay  grass  (Sudan  grass)  came  about  as 
the  result  of  a  search  for  forms  of  wild  andropogons  which  do  not 
have  rootstocks.  It  is  acknowledged  by  agriculturists  that  Johnson 
grass,  which  belongs  to  this  group,  would  be  a  valuable  hay  plant 
for  the  Southern  States  if  it  were  not  supplied  with  aggressive 
underground  stems.  Recognizing  this  fact,  an  organized  search  for 
forms  lacking  these  rootstocks  was  begun  under  the  direction  of 
Prof.  C.  V.  Piper,  in  charge  of  the  Office  of  Forage-Crop  Investiga- 
tions, with  the  assistance  of  the  Office  of  Foreign  Seed  and  Plant 
Introduction.  As  a  result  of  this  effort '  a  grass  was  obtained  under 
the  name  garawi  on  March  16,  1909,  from  Mr.  R.  Hewison,  Director 
of  Agriculture  and  Lands  of  the  Sudan  Government  at  Khartum. 
One-half  pound  of  seed  was  received,  and  a  portion  of  this  small 
quantity  was  planted  at  the  Forage-Crop  Field  Station,  ChiUicothe, 
Tex.,  that  spring.  The  grass  looked  very  promising  there  and  plans 
were  immediately  laid  for  extending  the  plantings  to  other  points. 
In  order  to  give  it  distinctiveness  and  assist  in  its  distribution,  the 
name  Sudan  grass  was  applied  to  it. 

DESCRIPTION  OF  SUDAN  GRASS. 

Under  cultivation  in  the  United  States,  Sudan  grass  has  shown 
itself  to  be  distinctly  an  annual.  In  only  two  instances  under  our 
observation  have  plants  lived  over  winter — at  Oainesville,  Fla.,  and 

iplp«r.  C.  V.  SuiIbd  gma,  n  new  drought- resistant  buy  plant.  U.  S.  Department  of 
.Vgrleultare,  Bareso  of  riant  lDdu«trf  Circular  1S5,  1013. 

Oakle?,  R.  A.  Borne  new  grawies  for  the  South.  In  Yearbook,  UepartmpnC  of  .VvrlL-ut- 
tnre,  for  1912,  pp.  4Bft-5IM. 

NoTB. — DeinindB  tor  larormatlon  regarding  this  new  haj  plant  bave  come  from  nearly 
BTery  •ectlon  of  the  Untied  Stales,  but  more  especially  from  the  Southern  States,  where 
the  need  of  a  desirable  hay  grass  big  been  acute  since  the  advent  of  the  boll  weevil  forced 
dlTenlflcatlon  of  crops.  This  bulletin  Is  denlgn«d  to  meet  this  demand  by  making  available 
tbe  InCormation  st  hand. 
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Bard,  Cal.,  both  places  being  practically  frost  free.  This  grass  is 
very  closely  related  to  the  cultivated  sorghums  and  hybridizes  with 
them  readily.  The  fact  that  it  has  no  rootstocks  places  it  nearer  the 
cultivated  sorghums  than  is  Johnson  grass,  which  for  many  years 

has  been  credited 
by  some  botanists 
with  being  the  wild 
prototype  of  the 
sorghums. 

Sudan  grass  when 
seeded  broadcaster 
in  drills  averages 
about  3  to  5 
feet  in  height  and 
has  stems  a  little 
smaller  than  a  lead 
pencil,  being  about 
three -sixteenths  of 
aninchin  diameter. 
If  grown  in  rows 
and  cultivated  it 
reaches  a  height  of 
G  to  9  feet,  and  the 
stems  are  larger 
than  usual,  being 
about  one-fourth  of 
an  inch  in  diameter. 
(See  fig.  1.)  The 
panicle  is  loose  and 
open,  very  much 
like  that  of  John- 
son grass,  but  a 
little  larger  and  a 
trifle  more  com- 
pact   The  hulls,  or 

Flo.  1.— A  typical  plunt  of  Sudan  graaa,  ahowlns  erect  glomes,  are  awned 
i^TDwth.  Iraflness,  and  BtMliog  habit.  Grown  In  cultl-  and  when  in  flower 
vatcd    r-wB  at   Arllosto,,    farn,.   Vlrglola.    10,3.  ^^^^^     pUrplish      in 

color.  This  color  usually  fades  to  a  light  yellow  when  ripe.  The 
awns  are  broken  off  in  thrashing,  so  that  the  commercial  seed  rarely 
has  awns.  The  leaves  are  broader  and  more  numerous  than  those  of 
Johnson  grasis,  giving  the  grass  a  much  more  favorable  appearance 
as  a  hay  plant.  The  most  important  difference,  however,  is  that  the 
aggressive  underground  stems,  or  rootstocks,  with  which  Johnson 
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grass  is  equipped,  are  entirely  absent  in  Sudan  grass.    This  striking 
difference  is  shown  clearly  in  the  accompanying  figure  illustrating 


Fig.   2. — Young  plants  of  Sudan  grass    (left)    and  Johnson  grass    (right),  showing  the 
vigorous  rootstocks  of  Johnson  grass  and  their  entire  absence  on  Sudan  grass. 

young  seedling  plants  of  the  two  grasses   (fig.  2).     Sudan  grass, 
like  the  cultivated  sorghums,  never  develops  anything  but  fibrous 
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roots,  therefore  it  can  not  become  an  obnoxious  weed  comparable 
to  the  perennial  Johnson  grass.  Furthermore,  it  has  shown  no  tend- 
ency to  persist  in  fields  as  an  annual  weed  through  volunteer  seed- 
ings.  ^\Tien  given  plenty  of  room,  the  grass  stools  very  freely.  It 
is  not  uncommon  to  find  over  100  stems  arising  from  one  crown.  This 
decided  tendency  to  stool  is  most  apparent  after  the  first  cutting,  and 
this  characteristic  makes  the  hay  from  the  second  cutting  usually  of 
finer  texture  than  that  from  the  first. 

TUNIS  GBASS. 

Another  form  of  Andropogon  sorghum  closely  related  to  Sudan 
grass  was  secured  from  Dr.  L.  Trabut,  Algiers,  Algeria.    This  has 


been  given  the  name  Tunis  grass,  but  it  seems  that  the  seed  originally 
came  from  Egypt.  It  also  is  devoid  of  rootstocks,  but  is  less  leafy 
and  not  quite  so  vigorous  as  Sudan  grass  (fig.  3)  and  has  the  char- 
acteristic of  shattering  its  seed  readily,  owing  to  the  formation 
of  a  layer  of  scar  tissue  where  the  seed  bi-eaks  from  the  rachis 
brandies.  The  formation  of  this  tissue  at  the  base  of  the  seed  causes 
the  seed  to  fall,  in  the  same  way  that  the  production  of  the  leaf  scar 
<'ii  trees  in  the  autumn  starts  the  shedding  of  leaves.  In  most  cases 
Tunis  grass  will  lose  practically  all  its  seed  while  the  leaves  are  yet 
green.  So  far  there  seems  to  be  no  place  in  the  United  States  where 
ii  is  sui>erioi'  or  even  equal  to  Sudan  grass. 
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CUMATIC  REQUIREMENTS  OF  SUDAN  GRASS. 

Sudan  grass,  like  other  sorghums,  does  best  in  a  warm  climate.  In 
favorable  seasons,  where  the  growing  period  is  long,  as  many  as  four 
cuttings  can  be  obtained  in  one  year.  As  is  the  case  with  all  other 
crops,  in  determining  the  regions  of  greatest  importance  climatic  and 
soil  conditions  are  linked  with  the  acuteness  of  the  need  for  such  a 
crop.  For  example,  in  the  present  instance  Sudan  grass  promises  to 
become  of  most  importance  throughout  Texas,  in  western  Oklahoma, 
western  Kansas,  western  Nebraska,  and  central  South  Dakota,  as 
illustrated  by  region  1  of  the  map  shown  as  figure  4.  This  is  not  be- 
cause it  makes  better  yields  here  than  in  region  4,  but  because  there 


Pig.  4. — Map  of  the  United  States,  showing  the  regions  to  which  Sudan  grass  is  more  or 
less  well  adapted  and  also  those  where  its  production  is  regarded  as  impracticable. 
1,  The  region  in  which  Sudan  grass  promises  to  be  of  most  value  and  in  which  it  is 
expected  to  become  the  most  important  hay  grass ;  2,  apparently  almost  as  valuable 
here  as  in  region  1,  though  the  data  are  as  yet  inconclusive;  3,  produces  abundantly 
under  irrigation,  and  the  grass  seems  destined  to  become  second  only  to  alfalfa  as  a 
hay  crop ;  4,  recommended  only  as  a  substitute  for  millet  in  its  use  as  a  catch  crop  or 
for  growing  in  situations  where  neither  timothy  nor  alfalfa  succeed  well ;  5,  results 
in  this  region  are  unfavorable ;  6,  not  of  any  considerable  value,  the  region  being  too 
cool  for  the  proper  development  of  the  grass. 

has  been  found  no  other  satisfactory  hay  plant,  generally  speaking, 
for  region  1,  while  in  region  4  timothy,  clover,  and  alfalfa  all  do 
well  and  there  is  no  strong  demand  for  another  hay  plant.  Region  1 
extends  north  to  the  south  line  of  North  Dakota,  because  in  the  cen- 
tral Great  Plains  the  summers  are  sufficiently  warm  and  long  enough 
to  mature  one  cutting,  and  in  some  cases  two  cuttings  of  Sudan 
grass,  thus  giving  this  region  a  hay  of  good  quality  to  replace  the 
millets.  At  Brookings,  S.  Dak.,  it  has  done  well  for  two  years,  mak- 
ing hay  yields  much  in  excess  of  those  produced  by  millet  and  matur- 
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ing  abundant  crops  of  seed.  In  the  southern  part  of  the  United 
States,  designated  on  the  map  as  region  2,  the  climatic  conditions  are 
also  favorable  to  the  production  of  this  grass,  but  there  are  found 
there  several  other  grasses  and  legumes  which  partially  fill  the  need 
for  a  hay  crop.  The  results  of  tests  in  this  region  have  been  quite 
favorable,  but  sufficient  data  have  not  been  obtained  to  warrant  recom- 
mending the  use  of  Sudan  grass  as  the  principal  hay  crop.  In  the 
southwestern  part  of  the  United  States,  included  in  region  3  on  the 
map,  Sudan  grass  will  no  doubt  be  extensively  grown  under  irriga- 
tion, since  the  yields  of  both  hay  and  seed  have  been  highly  satis- 
factory. Its  value  in  alfalfa-growing  communities  will  no  doubt  de- 
pend very  largely  on  its  ability  to  furnish  a  change  of  feed  without 
loss  of  tonnage. 

It  is  likely  that  Sudan  grass  will  supersede  the  millets  as  catch 
crops  in  most  of  the  region  east  of  the  Rocky  Mountains,  south  of 
the  southern  boundary  of  New  York,  and  north  of  Tennessee.  (See 
region  4,  fig.  4.)  The  yield  from  one  cutting  in  this  region  is  not 
apt  to  exceed  that  of  German  millet,  but  if  handled  properly  two 
cuttings  can  be  obtained  in  many  cases,  and  the  quality  of  the  hay 
is  much  superior  to  that  of  millet  hay.  Near  the  Gulf  coast  the 
humid  atmosphere  and  continuous  heat  favor  the  development  of 
the  red-spot  disease  (sorghum  blight)  and  thus  reduce  the  yield. 
(See  region  5,  fig.  4.)  This  is  true  to  some  extent  also  on  the  At- 
lantic coast  of  the  Southeastern  States. 

Continued  cool  weather,  such  as  one  encounters  in  high  altitudes, 
is  detrimental  to  the  growth  of  Sudan  grass.  This  fact  precludes 
its  successful  production  in  the  intermountain  section,  including 
most  of  Wyoming  and  Montana  and  considerable  of  Utah,  Colorado, 
Idaho,  Oregon,  and  Washington.  (See  region  6,  fig.  4.)  Results  in 
these  States  have  for  the  most  part  been  unfavorable.  At  Burns, 
Oreg.,  the  yields  of  Sudan  grass  varied  from  350  to  500  pounds  per 
acre.  At  the  State  experiment  station,  Corvallis,  Oreg.,  it  was  re- 
ported as  of  much  less  value  for  hay  than  vetch  and  oats.  At  Moro, 
Oreg.,  the  yield  was  1,780  pounds  per  acre,  but  even  there  it  was 
doubtful  whether  it  would  supersede  grain  hay.  At  Adams,  in 
Umatilla  County,  Oreg.,  it  did  poorly  also.  At  Walla  Walla,  Wash., 
when  seeded  at  the  same  time  and  under  the  same  conditions  as 
alfalfa,  it  made  less  growth,  although  alfalfa  is  usually  slow  in 
starting.  A^t  Laramie,  Wyo.,  with  an  altitude  of  7,188  feet,  it  made 
only  6  inches  of  growth*. 

SOIL  REQUIREMENTS. 

Sudan  grass  is  not  at  all  exacting  in  its  soil  requirements.  It 
does  best  on  a  rich  loam,  but  it  has  been  grown  successfully  on 
almost  every  class  of  soil  from  a  heavy  clay  to  a  light  sand.    Where 
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the  soil  is  quite  sandy,  however,  the  yield  may  be  expected  to  be 
li^t.     To  do  well,  the  ground  must  be  fairly  well  drained. 

DROUGHT  ENDURANCE. 

The  value  of  Sudan  grass  under  conditions  of  extreme  drought 
has  not  been  definitely  established.  Reports  from  those  testing  it 
do  not  agree  on  this  point.  Reports  from  the  South,  where  lack  of 
moisture  has  been  combined  with  extreme  heat,  have  in  general  been 
favorable  to  this  grass  in  comparison  with  millets  and  sorghums. 
Farther  north  most  of  the  reports  indicate  that,  grown  under  ex- 
treme drought  conditions,  it  produces  less  than  millet.  It  may  be 
that  high  temperature,  which  is  known  to  be  necessary  to  the  best 
development  of  the  grass,  is  the  deciding  factor.  During  1913^  when 
the  drought  was  especially  severe  in  the  central  Great  Plains  region, 
direct  comparisons  of  Sudan  grass  and  millet  indicated  that  the  latter 
is  capable  of  making  better  yields  under  such  conditiona 

The  following  extract  from  a  letter  of  Joseph  E.  Maxwell,  super- 
intendent of  the  Kaibab  Indian  School,  Moccasin,  Ariz.,  is  interesting, 
as  showing  the  evident  difference  in  the  relative  behavior  of  Sudan 
grass  farther  south : 

AH  the  sorghum  planted  this  year  was  a  failure  on  account  of  the  extreme 
drought  early  in  the  season.  No  moisture  fell  to  wet  the  ground  from  early  in 
March  until  July  18,  and  then  the  ground  was  wet  to  the  depth  of  only  about 
3  inches.  ♦  ♦  ♦  The  Sudan  grass  was  planted  on  May  15,  while  the  ground 
was  quite  dry.  *  *  *  The  Kafir  com  and  other  sorghum  planted  in  the  same 
field  died  out,  but  the  Sudan  grass  kept  growing  through  the  dry  weather. 

A  photograph  accompanying  Mr.  Maxwell's  letter  shows  the  grass 
to  have  reached  a  height  of  over  5  feet.  Confirming  this  report  ara 
the  experiences  of  F.  J.  McCarthy,  Boeme,  Tex.,  J.  E.  Stegall,  De- 
troit, Tex.,  and  others,  recorded  on  pages  17  to  20  of  Circular  125  of 
the  Bureau  of  Plant  Industry. 

It  is  possible  that  Sudan  grass  may  not  produce  as  much  hay  per 
acre  as  the  millets  imder  exceptionally  unfavorable  conditions,  but  in 
ordinary  years  it  will  yield  two  cuttings  and  will,  like  other  sor- 
ghums, stand  semidormant  through  a  period  of  drought,  and  if  rain 
comes  before  the  end  of  the  growing  season  it  will  immediately  renew 
its  growth.  In  very  few  instances  have  millets  been  known  to  do  thi?. 
It  is  believed,  therefore,  that  during  a  term  of  12  or  15  years,  even 
considering  the  whole  Great  Plains  re^on,  Sudan  grass  will  outyield 

millet. 

CULTURE. 

PREPARATION  OF  THE  SEED  BED. 

In  seeding  Sudan  grass  a  rather  firm  seed  bed  is  best.  Usually, 
when  it  is  desired  to  drill  the  seed,  the  ground  is  plowed  in  the  spring 
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and  harrowed  down  well,  as  for  corn.  A  cool  soil  delays  the  germi- 
nation of  the  seed ;  hence,  spring  plowing  is  preferable  for  the  seed 
bed,  because  it  assists  in  warming  the  soil.  No  fertilizers  are  neces- 
sary in  the  West,  where  the  soil  is  reasonably  good,  but  in  the  East  it 
is  probably  advisable  to  use  some  complete  fertilizer,  such  as  is  ap- 
plied for  com.  No  experiments,  however,  have  been  carried  out  to 
determine  the  best  practice  to  follow. 


Fio.  5. — Sudan-grass  seedlings,  showing  the  effect  of  planting  at  different  depths.  From 
left  to  right  the  plants  are  from  seeds  sown,  respectively,  I  inch,  I  inch,  li  inches,  2 
inches,  and  3  inches  deep. 

DATE  OF  SEEDING. 

It  has  been  found  best  to  seed  Sudan  grass  after  the  soil  has  become 
warm,  about  corn-planting  time  or  a  little  earlier.  When  sown  in 
cold  soil  the  result  is  usually  a  poor  stand  or  slow  growth  for  several 
months,  so  that  in  the  end  no  advantage  has  accrued  from  the  early^ 
needing. 

Widely  scattered  experiments  have  shown  that  in  very  few  cases 
are  the  earliest  seedings  highest  in  yield.  The  experience  so  far 
gained  by  the  Department  of  Agriculture  in  its  tests  indicates  that 
for  the  extreme  South  the  best  time  for  seeding  lies  between  April 
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1  and  15;  farther  north,  in  the  latitude  of  Oklahoma  and  Kansas, 
April  15  to  May  15  is  most  profitable;  and  north  of  that,  in  the 
latitude  of  Nebraska  and  South  Dakota,  May  1  to  June  1  has  given 
the  best  results. 

METHOD  OP  SEEDING. 

In  regions  of  abundant  rainfall,  for  hay  production  the  best 
machine  for  seeding  is  no  doubt  the  common  grain  drill.  Well- 
cleaned  seed  feeds  freely  from  this  drill,  and  it  can  be  distributed 
evenly  and  a  good  stand  thus  secured.  If  a  press  drill  is  used,  the 
ground  is  left  level  and  in  good  condition  for  the  mower.  The 
depth  of  seeding  has  but  little  effect  on  the  root  system  of  Sudan 
grass.     It  seems  to  be  a  characteristic  of  the  grass  that  the  root 


t'lc.  6. — SudiD  gnaa  grown  In  42-lncb  rows  for  seed  production,  on  the  farm  o(  R,  I^. 
TbompaDD,  Stillwater,  Okla. 

system  begins  near  the  surface  of  the  soil,  regardless  of  the  depth 
at  which  the  seed  is  placed.  (See  fig.  5.)  The  best  depth,  everything 
considered,  is  from  one-half  to  1  inch,  but  where  the  soil  does  not 
become  packed  the  plant  will  force  itself  to  the  surface  even  from 
a  depth  of  3J  to  4  inches. 

In  the  semiarid  regions  for  hay,  and  in  any  locality  for  seed  pro- 
duction, better  results  are  obtained  by  seeding  it  in  rows  far  enough 
apart  to  allow  cultivation.  This  can  be  accomplished  with  the  gmin 
drill  by  stopping  up  a  sufficient  number  of  the  holes  so  that  the  rows 
seeded  will  be  the  desired  distance  apart.  \Aniere  only  the  ordinary 
com  cultivators  are  available  for  the  work  it  is  best  to  place  the 
rows  36  to  42  inches  apart.  (See  fig.  6.)  If  a  Ijeet  cultivator  or 
some  similar  tool  is  available,  larger  yields  can  be  obtained  from 
rows  18  to  24  inches  apart.     The  latter  distance  (24  inches)  is  perhaps 
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as  close  as  practicable,  unless  horses  especially  trained  to  walk  be- 
tween the  rows  are  to  be  had.  If  such  is  not  the  case,  much  of  the 
stand  will  be  destroyed  by  trampling.  It  has  been  found  in  carefully 
planned  experiments  that  the  cultivated-row  plantings  are  apt  to 
give  the  larger  yields  under  irrigation.  Against  this  difference  in 
favor  of  the  cultivated-row  planting  over  the  broadcasted  field  will 
have  to  be  charged  the  cost  of  cultivation.  There  is  also  in  many 
cases  a  better  quality  of  hay  produced  from  the  broadcast  stand, 
owing  to  the  finer  stems.  The  grass  grown  in  cultivated  rows  is  apt 
to  be  coarse  and  therefore  not  so  desirable  for  market  hay.  For 
home  feeding  the  coarseness  will  be  of  little  disadvantage,  as  the 
stems  do  not  become  so  woody  that  they  are  refused  by  stock. 

RATE  OF  SEEDING. 

When  sown  broadcast,  16  to  24  pounds  of  good  clean  seed  per  a<jre 
are  necessary.  In  the  arid  districts  a  light  seeding  is  most  profit- 
able, while  in  the  humid  sections  or  under  irrigation  24  pounds  per 
acre  is  none  too  heavy.  If  the  ground  is  weedy  or  the  seed  bed 
poorly  prepared,  30  pounds  is  better.  For  seeding  in  cultivated  rows 
36  to  44  inches  apart,  2  to  4  pounds  of  seed  per  acre  will  be  found 
sufficient,  while  in  rows  18  to  24  inches  apart,  4  to  6  pounds  per 
acre  will  be  required,  the  less  quantity  being  used,  as  in  the  broad- 
cast seedings,  for  regions  of  light  rainfall.  When  a  seed  crop  is 
desired,  the  rate  of  seeding  should  ordinarily  be  somewhat  less  than 
for  a  hay  crop. 

SUDAN-GRASS  AND  LEGUME  MIXTURES. 

The  suitability  of  Sudan  grass  for  growing  in  mixtures  with 
cowpeas,  soy  beans,  and  other  legumes  is  at  once  apparent,  for  sev- 
eral reasons.  Sudan  grass  grows  strictly  erect,  with  a  stem  stiflf 
enough  to  support  the  vines  characteristic  of  most  legumes,  and  it 
thus  makes  the  harvesting  easier  by  keeping  the  legumes  off  the 
ground.  It  also  allows  them  to  cure  more  quickly  by  preventing 
the  leaves  from  matting.  It  is  low  in  protein,  which  is  prominent 
in  legumes,  and  thus  a  well-balanced  mixture  is  produced.  The 
yields,  although  they  are  not  often  as  great  as  that  of  Sudan 
grass  alone,  are  so  large  that  little  forage  weight  is  lost  by  the  inter- 
mixture of  legumes,  and  the  feeding  value  of  the  hay  is  considerably 
enhanced. 

The  yields  obtained  from  such  a  mixture  in  1913  varied  from  1  to 
3^  tons  per  acre.  The  best  showing  was  made  at  the  Maryland 
experiment  station,  where  the  yields  averaged  about  3J  tons  of  cured 
hay  per  acre.  In  1912,  at  Arlington  farm,  Virginia,  the  mixture  of 
Sudan  grass  and  cowpeas  gave  a  yield  of  4.6  tons  of  cured  hay  per 
acre,  while  Johnson  grass  in  mixture  with  the  same  variety  of  cow- 
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peas  made  a  yield  of  only  2.8  tons  per  acre,  (See  fig.  7.)  Sudan 
grass  in  mixture  with  soy  beans  the  same  year  made  a  yield  of  4.4 
tons  per  acre. 

HARVESTING. 

The  most  common  way  of  harvesting  the  grass  for  hay  is  with  a 
mower.  It  cures  readily  and  can  be  cut  in  the  morning  and  raked 
lip  that  afternoon  or  the  next  day  if  the  sun  is  bright.  After  bunch- 
ing, it  is  placed  in  cocks,  similar  to  millet,  and  removed  from  these 
cocks  to  the  bam  or  stacks  after  it  has  thoroughly  cured.  The  leaves 
ure  retained  well,  and  if  it  has  been  cut  at  the  right  stage  of  maturity 
nnd  handled  properly  it  will  make  a  bright,  leafy,  sweet  hay  of  the 


very  best  quality.  Where  the  crop  is  desired  for  seed,  it  is  harvested 
like  the  small  grains  with  an  ordinary  grain  binder  and  allowed  to 
cure  in  shocks.  This  method  can  also  be  used  in  making  hay  in  the 
semiarid  regions  where  good  drying  weather  prevails,  so  that  the 
grass  will  cure  in  the  shock- 
Where  the  planting  is  made  in  cultivated  rows,  a  corn  or  row 
binder  can  be  used,  but  in  a  majority  of  cases  a  grain  binder  is 
preferable.  In  some  cases,  where  the  growth  is  rank,  trouble  is 
experienced  in  getting  the  reel  over  the  tops  of  the  plants  and  nt 
the  same  time  cutting  a  short  stubble.  The  time  for  cutting  is 
governed  to  some  extent  by  the  fact  that  several  cuttings  are  ex- 
pected in  most  cases,  and  this  makes  it  most  profitable  to  cut  the 
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first  time  as  early  as  possible,  so  that  the  grass  will  have  more  time 
for  growth.  Sudan  grass  makes  the  best  quality  of  hay  if  cut  after 
full  bloom,  and  when  there  remains  no  chance  for  an  additional 
cutting  the  hay  will  be  improved  by  waiting  until  this  stage  of 
maturity  is  reached.  "WTien  cut  for  seed,  the  first  heads  should  be 
fully  ripe,  as  the  stools  will  ripen  somewhat  later  than  the  main 
stem  and  there  is  little  loss  from  shattering. 

There  are  very  few  hay  grasses  which  are  injured  so  little  by 
standing  beyond  the  proper  stage  of  maturity  as  Sudan  grass.  This 
is  due  largely  to  the  numerous  stools,  which,  arising  from  the  base, 
mature  successively  later  than  the  main  stem  and  always  furnish 
immature  stalks,  even  when  the  main  stem  has  ripened.  There  is, 
in  addition,  the  fact  that  most  of  the  sorghums  hold  their  leaves 
well  and  make  the  best  quality  of  fodder  when  the  seed  has  reached 
the  dough  stage.  This  characteristic  makes  it  possible,  where  nec- 
essary, to  extend  the  haying  process  over  a  long  period  without  any 
material  loss  either  in  the  quantity  or  quality  of  the  hay.  Such  a 
feature  is  of  great  importance  to  the  farmer,  since  the  cutting  time 
for  his  hay  often  comes  when  he  is  rushed  with  other  work,  or  his 
haying  may  be  interfered  with  by  rains  and  thus  prevent  him  from 
cutting  at  the  most  favorable  time. 

ROTATIONa, 

Sudan  grass,  being  an  annual,  can  be  fitted  into  any  rotation  with- 
out much  trouble.  Very  little  benefit  to  the  soil  will  result  from 
growing  it,  however,  as  it  is  a  rank  feeder  and  leaves  nothing  in  the 
soil  for  improvement  except  the  decaying  roots.  It  can  perform  no 
such  office  as  the  legumes,  which  are  known  tq  benefit  the  soil  by 
the  addition  of  nitrogen  through  nodules  on  the  roots.  It  will,  how- 
ever, furnish  hay  and  afford  a  change  in  crop,  which  usually  benefits 
the  soil. 

UTILIZATION. 

HAY. 

As  stated  previously,  the  hay  from  Sudan  grass  is  of  first-class 
quality  and  the  yields  are  quite  satisfactory,  so  that  the  grass  will 
no  doubt  be  most  largely  utilized  as  a  hay  crop.  From  the  central 
United  States  southward  it  will  be  possible  to  get  two  cuttings,  and 
in  favorable  instances  as  many  as  four  cuttings  have  been  secured. 
From  seeding  to  the  first  cutting  75  to  80  days  are  necessary.  The 
second  cutting  comes  on  about  45  days  after  the  first  one,  and  the 
third  one  is  likely  to  take  a  little  longer — 50  to  55  days.  This  means 
that  the  growing  season  must  extend  over  a  period  of  six  months  to 
get  three  cuttings.  By  cutting  the  grass  a  little  earlier  each  time 
four  cuttings  can  be  obtained  in  the  same  period.     This  was  done 
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at  Chillicothe,  Tex.,  in  1912.    A  plat  was  seeded  April  26  and  the 
following  cuttings  obtained : 


Date. 


June  22 

July  17 

Aufnist  20. . 
October  14. 

Total. 


Yield  per 
acre. 


8,800 


Orowing 
period. 


Pound*. 

Day*. 

2,110 

57 

1,810 

25 

3,050 

34 

1,800 

55 

171 


It  is  quite  probable  that  an  equally  large  yield  of  hay  of  better 
quality  would  have  been  obtained  from  three  cuttings,  as  this  would 
have  given  time  for  each  cutting  to  reach  the  proper  stage  of  ma- 
turity. In  1913,  when  conditions  were  unusually  severe  in  the  Great 
Plains  region,  the  following  hay  yields  in  terns  per  acre  were  recorded 
for  Sudan  grass  when  it  was  sown  at  the  most  favorable  time:  In 
western  and  central  South  Dakota,  IJ  to  2  tons;  eastern  South 
Dakota  and  southern  Minnesota,  4f  to  5  tons;  eastern  Colorado  and 
northern  Texas,  1^  to  2 J  tons;  in  the  eastern  United  States  (Mary- 
land and  Virginia),  2 J  to  3f  tons;  and  farther  south  (Tennessee, 
Mississippi,  Louisiana,  and  Florida),  2  to  5^  tona 

These  yields  were  all  made  without  irrigation.  When  irrigated, 
the  yields  compared  favorably  with  those  of  alfalfa,  as  shown  in 
the  following  pages.  In  a  few  localities  millet  has  given  a  slightly 
larger  crop  than  Sudan  grass,  but  comparisons  between  these  two 
crops  have  been  based  on  one  cutting  only.  When  the  very  much 
better  quality  of  the  Sudan-grass  hay  and  the  probability  of  two  or 
more  cuttings  are  taken  into  accoimt  there  is  little  doubt  that  Sudan 
grass  will  eventually  replace  the  millets  as  the  most  widely  used 
catch  crop. 

FEEDING  VALUE. 

That  Sudan  grass  is  palatable  has  been  demonstrated  on  numerous 
occasions,  but  so  far  no  feeding  experiments  have  been  carried  out  to 
determine  its  digestibility.  It  has  been  reported  by  farmers,  how- 
ever, that  cattle  have  done  well  when  fed  on  the  hay.  Numerous 
analyses  of  the  grass  have  shown  it  to  be  about  the  same  in  chemical 
composition  as  Johnson  grass  and  timothy  hay.  The  percentage  of 
protein  decreases  from  the  heading  period  until  the  seed  is  ripe,  but 
the  value  of  the  grass  for  hay  is  no  doubt  as  great  about  blossoming 
time  as  at  any  previous  stage.  This  comes  from  the  increase  in 
yield  as  well  as  the  improvement  in  digestibility.  Nearly  all  im- 
mature forage  is  inclined  to  be  laxative  and  probably  does  not  re- 
main in  the  digestive  tract  sufficiently  long  to  permit  the  complete 
assimilation  of  the  food  elements. 
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VALUE  IN  IRRIGATED   SECTIONS. 

In  many  of  the  irrigated  sections  of  the  West,  where  alfalfa  is  the 
principal  crop  and  dairying  the  chief  industry  of  the  people,  alfalfa 
has  been  made  the  constant  and  the  almost  complete  diet  of  the 
cows.  The  continuous  use  of  this  high-protein  hay  has  caused 
digestive  troubles,  and  this  derangement  of  the  digestive  functions 
seems  to  disappear  promptly  when  the  feed  is  changed.  In  such 
sections  south  of  Oregon  and  Wyoming,  Sudan  grass  would  make  an 
excellent  crop  to  grow  for  mixing  with  the  alfalfa.  Yields  of  cured 
hay  obtained  under  irrigation  the  past  year  in  California  and  Ari- 
zona have  been  equal  and  in  some  cases  superior  to  those  from 
alfalfa.  At  Chico,  Cal.,  Sudan  grass  when  irrigated  gave  a  yield 
of  9.8  tons  of  cured  hay  per  acre  against  a  yield  of  8.3  tons  of  alfalfa 
hay ;  at  Bard,  Cal.,  in  the  extreme  southern  end  of  the  State,  Sudan 
grass  on  favorable  soil  gave  a  yield  of  8  tons  of  hay  per  acre  against 
a  yield  of  7.9  tons  of  alfalfa.  The  yield  of  8  tons  at  this  place  was 
made  notwithstanding  the  fact  that  the  grass  was  planted  almost  a 
month  later  than  it  should  have  been.  At  Phoenix,  Ariz.,  the  yield 
of  Sudan  grass  was  7.8  tons  per  acre,  as  compared  with  a  yield  of 
9.8  tons  of  alfalfa,  and  at  Owens,  Ariz.,  it  made  a  yield  of  4.5  tons 
per  acre  with  only  one  irrigation  during  the  season. 

These  unusual  yields  of  hay  from  an  annual  crop  which  by  its 
nature  can  be  made  to  fit  into  any  rotation  will  no  doubt  mean  much 
to  the  dairying  industry  of  the  Southwest. 

The  percentage  of  moisture  is  apt  to  be  somewhat  greater  in  Sudan 
grass  than  in  the  alfalfa  when  the  weights  are  taken  directly  from 
the  field,  but  there  is  less  labor  necessary  to  handle  the  Sudan  grass 
because  the  maximum  yield  from  it  will  be  secured  in  three  cuttings, 
while  with  the  alfalfa  five  or  more  cuttings  will  be  required  to  pro- 
duce the  yields  mentioned. 

This  is  the  first  grass  yet  foimd  which  will  yield  under  irrigation 
in  the  Southwest  even  approximately  as  much  as  alfalfa.  It  can  be 
used,  therefore,  in  providing  a  change  of  feed  without  any  loss  in 
the  tonnage  obtained  from  the  land.  It  has  appeared  just  in  time 
to  solve  this  problem  which  only  in  the  last  two  or  three  years  has 
become  acute  and  for  which  dairymen  have  just  begun  to  clamor  for 
a  solution.  Sudan  grass  is  not  as  rich  in  protein  as  alfalfa,  but  when 
mixed  with  alfalfa  or  fed  with  some  concentrate  rich  in  protein  the 
limited  experience  indicates  that  the  flow  of  milk  will  be  nearly  or 
quite  normal. 

SOIUNG  AND  SILAGE. 

Sudan  grass  is  suited  admirably  for  use  as  a  soiling  crop,  since  it 
makes  a  large  yield  and  is  very  palatable  in  the  green  state  as  well 
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as  when  cured  for  hay.  Enormous  yields  are  secured  under  irrigation, 
because  the  growth  is  so  rapid  and  the  recovery  from  cutting  so 
prompt.  A  small  area  in  the  South,  where  the  rainfall  is  adequate 
or  where  irrigation  is  possible,  can  be  made  to  support  a  goodly  num- 
ber of  animals  by  this  method. 

No  trial  of  Sudan  grass  as  silage  has  as  yet  been  carried  out,  but 
judging  from  its  palatability  and  its  succulence  it  would  be  excellent 
for  this  purpose,  especially  in  mixtures  with  legumes.  A  mixture  of 
Sudan  grass  and  cowpeas  or  soy  beans  could  be  grown  for  silage  as 
well  as  for  hay.  Its  use  for  silage  will  no  doubt  be  very  limited, 
owing  to  the  ease  of  making  it  into  hay  and  the  fact  that  there  is  little 
waste  in  feeding  it. 

PASTURE. 

No  pasture  tests  have  yet  been  completed,  but  Sudan  grass  seems 
to  lack  several  of  the  essentials  of  a  good  pasture:  First,  it  is  an 
annual  and  the  ground  would  necessarily  be  soft  and  considerable 
injury  from  trampling  would  result,  since  it  does  not  form  a  turf; 
second,  live  stock  pasturing  on  it  would,  no  doubt,  pull  out  quite  a 
number  of  plants;  and  finally,  being  a  sorghum,  it  may,  in  some 
cases,  be  a  carrier  of  prussic  acid,  which  is  quickly  fatal  to  cattle 
when  occurring  in  considerable  quantity. 

SEED  PRODUCTION. 

Probably  in  no  other  feature  is  Sudan  grass  any  nearer  perfect 
than  in  its  seed  habits.  It  produces  seed  freely  in  a  loose,  open 
panicle,  which  is  carried  well  up  by  the  stem,  so  that  it  can  be  har- 
vested easily.  The  seed  is  retained  well,  and  thus  the  loss  from 
shattering  is  much  less  than  in  other  wild  forms  of  sorghmns. 
The  seed  does  not  break  from  the  rachis  with  a  scar,  but  carries  a 
portion  of  the  rachis  branch  with  it.  Fields  have  been  left  standing 
long  after  the  seed  was  ripe,  and  except  for  that  eaten  by  birds 
little  was  lost. 

Harvesting  is  accomplished  most  economically  with  an  ordinary 
grain  binder.  When  the  seed  is  practically  mature,  Sudan  grass 
can  be  cut  and  bound  like  grain  and  left  to  cure  in  shocks.  It  may 
then  be  hauled  directly  to  the  thrashing  machine  or  stacked  in  the 
same  manner  as  grain.  The  thrashing  machine  used  for  wheat  and 
other  small  grain  will  thrash  and  clean  the  seed  perfectly  if  it  is 
well  matured  when  harvested.  If  cut  too  early  the  seed  will  be 
chaffy,  and  there  is  likely  to  be  some  loss  from  being  blown  over 
in  the  straw  when  it  is  thrashed. 

A  clover  huUer  has  also  been  used  in  some  cases  with  success. 
Seed  thrashed  in  a  clover  huller  is  apt  to  be  more  thoroughly  freed 
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from.,  tile  glumes  than  when  thrashed  in  a  grain  thrasher.  The 
weight  of  the  seed  varies  from  30  to  40  pounds  per  bushel,  but  good 
seed  will  weigh  about  40  pounds  to  the  bushel  and  can  be  seeded 
without  trouble  through  the  ordinary  type  of  grain  drill.  The 
yields  are  such  that  seed  growing  at  present  prices  is  extremely 
profitable.  The  following  yields  per  acre  of  cleaned  seed  were 
obtained  mostly  from  small  plats,  but  they  are  indicative  of  what 
may  be  expected  under  favorable  conditions :  In  Virginia,  450  to  500 
pounds;  Ohio,  800  pounds;  Minnesota  and  eastern  South  Dakota, 
800  to  1,400  pounds;  eastern  Colorado  and  northern  Oklahoma,  400 
pounds;  northwestern  Texas,  550  to  650  pounds;  southern  Texas, 


900  pounds.  Under  irrigation  the  yield  per  acre  at  Rocky  Ford, 
Colo,,  was  1,600  pounds;  at  Davis,  Cal.,  1,150  pounds;  at  Chico.  Cal., 
1,200  pounds;  and  at  Phoenix,  Ariz.,  2,250  pounds. 

The  best  seed  yields  of  Sudan  grass  may  be  expected  in  the  West, 
where  warm,  dry  weather  prevails.  (See  fig.  8.)  Owing  to  the 
unusual  success  of  this  grass  in  1912  and  1913,  the  price  of  seed  has 
become  excessively  high.  During  the  winter  of  1913-14  seedsmen 
asked  $1.50  to  $2.25  per  pound  for  the  seed,  and  farmers  sold  it  in 
quantity  for  50  cents  to  $1.50  a  pound.  These  prices  can  not  long 
continue,  as  the  grass  seeds  so  abundantly. 

The  seed  of  Sudan  grass  resembles  Johnson  grass  very  closely, 
except  that  it  is  larger  and  more  plump.    It  is  only  through  a  critical 
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examination  that  they  can  be  distinguished  (Bg.  9),  and  this  fact 
emphasizes  the  importance  of  growing  the  two  grasses  separately. 
The  adulteration  of  Sudan-grass  seed  would  be  an  easy  matter,  but 
the  chief  danger  doubtless  lies  in  accidental  admixture  through  the 
production  of  seed  on  fields  infested  with  Johnson  grass.  To  avoid 
t^s  it  would  be  advisable  when  the  seed  becomes  abundant  to  um  only 


that  produced  in  the  North  beyond  the  Johnson-grass  iiiea.  It  is 
likely  that  in  time,  as  the  demand  becomes  more  permanent  and  the 
farmers  are  educated  to  ask  for  seed  from  a  section  of  the  country 
known  to  be  free  from  Johnson  grass,  there  will  be  definite  areas  de- 
voted to  Sudan-grass  seed  production,  just  us  there  are  regions 
devoted  to  the  production  of  German  millet  and  Kentucky  bluegrass 
seed.  Within  a  few  years  the  price  of  seed  will  no  doubt  be  reduced 
to  4  or  5  cents  a  pound. 
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ENEMIES. 

Diseases. — The  worst  disease  that  so  far  has  developed  is  the  so- 
called  sorghum  blight,^  more  appropriately  designated  as  red-spot. 
This  disease  is  characterized  by  the  appearance  of  distinct  reddish 
spots  or  blotches  on  the  leaves,  these  spots  gradually  spreading  until 
the  leaves  turn  brown  and  die.  Its  effect  on  the  plant  is  much  the 
same  as  rust  and,  like  the  rust,  it  is  most  destructive  in  warm,  humid 
regions.  Sorghimi  blight  is  one  of  the  chief  drawbacks  to  the  culture 
of  Sudan  grass  on  the  Gulf  coast,  but  it  seems  possible  to  overcome 
this  weakness  by  the  production  of  disease-resistant  strains. 

Another  disease  which  is  apt  to  be  slightly  troublesome  in  the 
South  is  the  grain  smut  of  sorghum.  This  will  not  become  of  any 
great  importance,  however,  since  Sudan  grass  is  certain  to  be  used 
almost  exclusively  as  a  hay  crop. 

Insects. — ^Among  the  insects  which  are  to  be  considered  in  connec- 
tion with  the  growing  of  Sudan  grass  the  chinch  bug  and  grass- 
hoppers are  so  far  of  most  importance.  Grasshoppers  are  very  fond 
of  this  grass,  and  when  abundant  will  do  immense  damage.  Chinch 
bugs  also  like  it,  and  little  can  be  done  to  prevent  the  attacks  of  these 
pests  by  any  treatment  of  the  crop.  The  grasshoppers  can  best  be 
controlled  by  the  distribution  of  poisoned  bran  baits  around  the 
edges  of  the  field,  while  the  chinch  bugs  may  be  destroyed  in  their 
winter  quarters  through  the  burning  of  the  bunch-grass  and  trash  in 
which  they  usually  are  found  hiding,  or  their  access  to  the  Sudan- 
grass  field  is  prevented  by  means  of  dust  furrows,  ditches,  or  oil 
barriers.  The  sorghum  midge  also  is  destructive  in  the  South,  where 
it  prevents  the  formation  of  seed  in  Sudan  grass,  as  it  does  in  other 
sorghums. 

Animals. — ^Moles,  squirrels,  and  other  rodents  which  injure  the 
stand  of  perennial  crops,  like  alfalfa,  do  not  harm  Sudan  grass  much, 
because  it  is  resown  annually,  and  this  places  such  animals  at  a 
disadvantage. 

Weeds. — No  serious  weed  pests  interfere  with  the  production  of 
Sudan  grass,  for  the  same  reason  that  animals  ai'e  of  minor  im- 
portance, as  the  annual  cultivation  of  the  soil  destroys  all  but  annual 
weeds  and  the  grass  grows  so  rapidly  that  such  weeds  are  not  likely 
to  crowd  it  out. 

BREEDING. 

The  Sudan  grass  imported  from  Africa  seemed  quite  free  from 
impurities  and  very  uniform  in  growth,  so  that  in  the  original  crop 

1  Kellerman,  W.  A.,  and  Swingle,  W.  T.  Sorghum  blight.  In  First  Annual  Report, 
Kansas  Agrtcultural  Experiment  Station  (1888),  pp.  281-302. 

Burrlll,  Thomas  J.  A  disease  of  broom-corn  and  sorghum.  In  Proceedings,  Society 
for  the  Promotion  of  Agricultural  Science  (1887),  Eighth  Annual  Meeting,  pp.  30-36. 

Radals,  Maxime.  On  the  blight  of  sorghum.  In  Botanical  Gazette,  vol.  28,  no.  1 
(1890),  pp.  65-68. 
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there  was  but  little  room  for  selection.  The  second  and  third  year, 
however,  it  began  to  show  signs  of  having  crossed  quite  freely  with 
the  sorghums,  and  in  these  hybrid  plants  and  their  progeny  there  is 
i'ufficient  variation  to  satisfy  any  breeder.  (See  fig.  10.)  Some 
decidedly  promising  silage  and  soiling  types  have  appeared  in  the 
progeny,  and  these  are  being  watched  and  propagated  with  the  idea 
of  developing  strains  adapted  to  special  conditions  and  uses.  It  i» 
doubtful  whether  any  improvement  will  be  made  in  the  original 
grass  as  a  hay  type ;  therefore  it  is  important  that  this  original  type 
should  be  maintained  in  a  pure  state.  Its  fine  stems  and  splendid 
stooling  characteristics  make  the  quality  of  the  hay  better  than  that 


from  the  sorghum-Sudan  grass  hybrids.  One  field  of  improvement 
which  looks  promising  is  that  of  resistance  to  disease.  A  number 
of  the  hybrid  progeny  grown  at  Arlington  farm,  Virginia,  in  1913 
were  very  much  more  resistant  to  th'?  red-spot  than  others.  These 
Hre  being  developed,  in  the  hope  that  a  strain  which  can  endure  the 
humid  and  warm  atmosphere  of  the  Gulf  coast  will  be  obtained. 

SUMMARY. 

(1)  Sudan  grass  is  closely  related  to  the  cultivated  sorghums  and 
is  thought  by  some  to  be  the  progenitor  of  this  group. 

(2)  It  was  obtained  from  Khartum,  Sudan,  in  1909. 

(3)  In  appearance  it  is  similar  to  Johnson  grass,  but  it  is  some- 
what more  erect,  taller,  and  has  a  broader  leaf. 
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(4)  It  lacks  entirely  the  underground  rootstocks  which  make  John- 
son grass  a  pest. 

(5)  Two  or  three  cuttings  can  be  obtained  from  it  under  favorable 
conditions. 

(6)  The  yields  vary  from  1  to  8  tons  of  cured  hay  per  acre. 

(7)  Its  seed  habits  are  good,  and  large  returns  are  now  being 
secured  from  the  seed  produced. 

(8)  The  seed  of  Sudan  grass  resembles  very  closely  that  of  John- 
son grass;  therefore  farmers  should  use  seed  only  from  regions  free 
from  Johnson  grass. 

(9)  It  promises  to  fill  a  long- felt  want  for  a  hay  grass  in  the  South^ 
and  will  likely  replace  millets  as  a  catch  crop  in  the  Central  and 
Eastern  States. 

(10)  It  does  not  do  well  in  sections  having  a  high  altitude,  because 
the  nights  are  generally  cool. 

(11)  There  seems  to  be  a  place  for  it  in  irrigated  regions  as  a 
forage  to  mix  with  alfalfa  hay. 

(12)  Chinch  bugs  and  grasshoppers,  among  insects,  and  the  red- 
spot  disease  are  its  greatest  enemies. 
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MATERIAL  FOR  USE  IN  THE  STUDY  OF  AGRICULTURE.' 

By  C.  H.  Lamb,  Chief  SpixialUt  in  AgrKultural  Education,  and  Nathan  Baneb, 
ErUomologieal  Attittant. 

INTBODUCnON. 

This  butletin  sug^eete  metliods  of  collecting,  preparing,  mountiiig, 
and  preeerring  insect  specimens  and  other  illustrative  materials  of 
various  sorte  which  can  be  used  by  teachers  of  agriculture,'  particu- 
larly those  teachers  who  have  not  had  special  training  along  agri- 
cultural lines  and  who  will  therefore  doubtless  welcome  specific  infor- 
mation as  to  how  to  prepare  materials  needed  for  illustration  and 
experimental  use  in  the  classroom. 

WHAT  MATERIALS  SHOULD  BE  COLLECTED. 

The  nature  of  the  material  which  the  teacher  should  aim  to  collect 
will  depend,  of  course,  upon  the  character  of  the  school  and  the  class 
of  work  which  is  taken  up,  as  well  as  upon  the  locality,  the  funds 
av^lable,  and  the  time  which  can  be  devoted  to  the  work. 

In  general,  the  illustrative  materials  with  which  every  school  should 
be  provided  m^y  be  grouped  Into  two  classes,  according  to  the  uses 
to  which  they  are  to  be  put:  (1)  Museum  specimens  and  samples 
which  are  to  be  kept  permanently  for  reference,  display,  and  strictly 
illustrative  purposes  only;  and  (2)  working  collections,  which  may  be 
used  for  display  and  illustration,  but  the  chief  purpose  of  which  is  to 
supply  the  students  with  materials  for  class  study  and  experimental 
use.  For  instructional  purposes  the  latter  is  by  far  the  more  valu- 
able, hut  a  permanent  collection  of  insect  specimens  and  samples  of 
various  other  materials  may  be  very  useful  to  any  school,  provided, 
of  course,  the  specimens  are  accurately  labeled  and  so  preserved  and 
mounted  that  they  are  readily  available  for  examination.    It  is  with 
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the  solution  of  this  problem  that  it  is  intended  to  deal  particularly 
in  this  bulletin. 

Materials  for  class  use  should,  as  far  as  possible,  be  fresh  and  in  the 
natural  state  rather  than  in  mounted  form,  and  will  therefore  gen- 
erally be  collected  just  prior  to  the  time  they  are  wanted  and  put 
away  only  temporarily.  No  great  degree  of  care  or  skill  will,  in 
general,  be  necessary  to  do  this,  but  the  preparation  of  materials  for 
the  permanent  collection  in  a  school  museum  often  requires  con- 
siderable technical  knowledge  and  ingenuity  in  preparing  and  pre- 
serving the  specimens  and  preparing  convenient  receptacles  in  which 
to  keep  them.  This  is  particularly  true  where  the  means  at  hand  are 
limited  and  the  resourcefulness  of  the  teacher  must  be  relied  upon  to 
produce  inexpensive  methods  and  devices  of  home  manufacture. 

SOURCBS  OF  THE  MATBBIAL. 

In  recent  years  many  commercial  houses,  educational  institutions' 
and  Government  bureaus  have  distributed  collections  of  specimens 
and  samples  of  various  sorts  to  schools.  Such  collections  are  of 
great  value,  imdoubtedly,  and  there  is  no  objection  whatsoever  to 
schools  seeming  materials  from  such  sources  whenever  possible,  so 
long  as  they  do  not  rely  upon  these  sources  for  all  their  illustrative 
material.  It  is,  however,  a  much  better  poHcy  to  attempt,  as  far  as 
possible,  to  have  the  pupils  collect  and  prepare  their  own  materials 
from  original  local  sources,  because  of  the  possibihties  for  educative 
work  involved  in  the  process  of  gathering  the  various  specimens. 

Every  com^iunity  affords  opportunities  for  collecting  insects  and 
other  materials  of  vital  importance  in  the  study  of  agriculture,  and 
the  work  of  gathering  these  specimens  will  afford  definite  tasks  upon 
which  to  center  the  interest  of  numerous  field  trips,  so  that  the 
danger  of  aimless  wandering,  which  so  frequently  makes  this  method 
of  instruction  devoid  of  practical  results,  may  be  minimized.  The 
instructor  who  takes  his  class  out  into  the  field  or  orchard  with  the 
definite  purpose  to  collect  insects,  for  example,  has  the  very  best 
possible  opportunity  at  the  same  time  to  teach,  not  only  identifica- 
tion of  the  local  insect  species,  but  also  useful  facts  as  to  their  eco- 
nomic importance.  ^ 

GENERAL  SUGGESTIONS  FOR  FIELD  WORK. 

It  is  important  that  the  pupils  should  be  provided  with  notebooks 
and  pencils  for  maldng  complete  and  accurate  records  which  should 
be  kept  for  each  specimen  collected,  in  order  to  supply  the  data  neces- 
sary for  the  proper  labeling  of  the  mounted  specimen. 

All  work  of  this  sort  should  be  constructive  and  never  destructive. 
Wanton  destruction  of  insects,  except  those  which  are  injurious  to 
man  or  his  crops,  should  be  denounced  and  the  young  encouraged  to 
watch  the  living  insects  and  learn  all  they  can  of  their  habits. 
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SUGGESTIONS   CONCERNING    THE    ARRANGEMENT    OF    MATERIALS. 

When  insects  or  other  materials  are  collected  for  ordinary  purposes 
of  study  and  reference,  it  will  generally  suffice  to  arrange  the  speci- 
mens in  their  logical  order,  according  to  their  scientific  classifica- 
tions. When,  however,  it  is  intended  to  prepare  a  set  of  specimens 
for  an  educational  display,  very  interesting  and  attractive  groups 
can  be  arranged  to  show  strikingly  the  agricultural  relationships  of 
the  particular  insects  in  question.  For  example,  a  display  might 
be  centered  about  some  farm  insect  pest  which  would  show  the  insect 
in  various  stages  of  its  development;  specimens  of  the  plants  upon 
which  it  feeds,  showing  the  injury  it  does  to  these  plants;  specimens 
of  other  insects  which  are  hostile  to  it;  and  pictures  of  birds  which 
prey  upon  it.  Exhibits  such  as  this  take  time  to  prepare,  but  they 
will  prove  enough  more  attractive  than  an  ordinary  collection  to 
warrant  the  extra  labor  and  thought  involved  in  their  preparation. 

COLLECTION  OF  INSECTS. 

WHAT  INSECTS  TO  COLLECT. 

When  proper  methods  are  followed,  the  collection  of  insect  speci- 
IMns  can  be  made  the  basis  of  a  great  deal  of  useful  instruction  in 
connection  with  the  subject  of  agriculture.  There  are  numerous 
species  that  are  really  beneficial  to  the  farmer,  and  these  should,  of 
course,  be  studied,  but  one  generally  thinks  of  insects  as  injurious  to 
agricultural  interests  because  of  the  great  number  of  species  that  are 
annoying  about  the  household  or  injurious  to  farm  animals  or  farm 
crops.  These  insect  pests  should  form  the  basis  of  most  of  the  work 
of  the  class  in  agriculture  rather  than  the  butterflies  and  harmless 
insects  of  purely  entomological  interest,  or  even  the  beneficial  species. 

It  should  be  the  aim  of  the  student  of  agriculture  to  collect  and 
become  familar  with  not  only  the  adult  forms  of  these  insects,  but 
also  their  larvse  and  pupae,  since  it  is  often  in  the  larval  stage  that 
these  pests  are  most  injurious.  Further,  the  pupil  should  become 
familiar  with  the  life  histories  of  the  various  species,  since  this  will 
often  furnish  the  key  to  the  proper  methods  of  combating  the  pests. 

EQUIPMENT  FOR  INSECT-COLLECTING  TRIPS. 

The  articles  necessary  for  collecting  insects  are  not  very  numerous 
and  such  as  are  most  needed  can  be  made  by  the  pupils  or  the  teacher 
with  very  little  expense  or  trouble.  The  necessary  equipment  for  an 
insect-collecting  excursion  should  include  collecting  nets,  killing 
bottles,  a  box  containing  some  vials  partly  filled  with  alcohol  in 
which  to  place  specimens  of  larvae  and  pupse,  a  trowel  for  digging 
specimens  out  of  the  earth,  a  small  hatchet  for  breaking  open  rotten 
stumps,  some  sheets  of  newspaper  or  other  soft  paper,  size  about 
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3  by  5  inches,  for  making  envelopes  in  which  to  put  delicate  specimens 
of  butterflies  or  moths,  a  small  bottle  of  chloroform  or  gasoline,  and 
a,  small  hand  satchel,  haversack,  or  botanical  specimen  case,  with  a 
few  small  pasteboard  boxes,  such  as  pill  boxes,  in  which  to  put 
insects  after  taking  them  out  of  the  killing  bottle.  A  small  pair  of 
forceps  ot  tweezers  will  also  be 
found  convenient  for  handling  some 
of  the  specimens,  and  a  pocket  lens 
will  he  a  desirable  aid  for  the 
study  of  the  specimens  in  the  field. 


1,  stick  sbowliig  inwvca  raiding  In  hole;  c,  wire 
lii5erl«dliigroovflaiidhol&,  and  wrapped  with 

THE  INSECr  NET. 

Anyone  can  make  a  satisfactory 
insect  net  (figs.  1  and  2).  All  that 
is  necessary  is  a  bag  of  thin  ma- 
terial, a  ring  to  support  the  bag, 
and  a  handle  to  be  fastened  to  the 
ring.  Bags  are  made  of  various 
materials.  For  beating  through  weeds  and  bushes  it  is  best  to  have  a 
bag  of  stout  material,  as  twilled  muslin  or  light  duck  cloth.  For  cap- 
turing butterflies  and  most  flying  insects  a  light  net  of  cheesecloth 
or  mosquito  netting  does  very  well  for  the  beginner.  The  material 
should  be  such  as  not  to  stiffen  or  kink  by  use.  Expert  collectora 
often  use  bags  of  silk. 


Ig  bottle  tor  Insect  collecting. 
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As  a  rule  the  length  of  the  bag  should  be  twice  its  diameter.  The 
common  size  is  1  foot  in  diameter  and  2  feet  long.  The  bag  is  best 
if  made  to  taper  a  little  at  the  bottomland  the  edges  should  be  double 
hemmed  (French  seamed),  so  as  to  leave  no  free  edge  that  may  fray 
out.  If  the  bag  is  of  light  material,  it  should  be  sewed  to  a  band 
of  stout  muslin  at  the  top.  This  band  should  be  double  and  open 
at  each  end  for  the  insertion  of  the  ring,  or  else  sewed  on  the  ring. 
The  ring  may  be  of  any  heavy  wire  about  the  size  of  telephone  wire. 
Bought  rings  usually  have  two  or  three  joints  to  allow  for  folding, 
but  although  this  is  convenient  for  packing  it  is  not  important. 
The  wire  should  be  several  inches  longer  than  necessary  to  form 
the  ring,  the  extra  length  bent  at  right  angles,  and  the  last  half  inch 
again  bent  at  right  angles.  The  stick  or  handle,  about  2  or  2^  feet 
long,  should  be  stout  but  not  too  heavy.  A  groove  almost  the  size 
of  the  wire  should  be  cut  on  each  side  near  the  end  of  the  stick, 
ending  in  a  hole;  then  the  bent  ends  of  the  ring  should  be  inserted 
in  the  hole  and  all  wound  tightly  with  twine,  or  a  metal  jacket  shd 
over  the  ends  to  hold  them  in  place.  A  longer  and  lighter  handle 
of  bamboo  is  better  for  collecting  butterflies  and  dragon  flies.  It 
will  be  necessary  to  leave  a  few  inches  near  the  upper  end  of  the 
bag  unsewed  in  order  that  the  ring  can  be  inserted  into  the  band. 
This  part  can  be  laced  up  with  a  string  and  the  ends  of  the  string 
tied  to  the  handle.  This  will  keep  the  net  from  slipping  around 
on  the  ring. 

For  catching  small  insects  a  midget  net  of  5  or  7  inches  in  diam- 
eter is  useful  and  can  be  made  on  the  same  plan  as  the  larger  one. 
The  ends  of  the  wire  of  the  net  can  be  inserted  in  a  spool  and  a  stick 
for  the  handle  wedged  in  between  the  ends  of  the  wire.  This  net  is 
very  handy  for  collecting  insects  from  flowers  and,  in  fact,  for  general 
coDecting.  The  material  for  the  bag  of  the  midget  net  should  be 
very  light;  white  China  silk  lining  is  a  good  material. 

For  collecting  aquatic  insects  a  more  open  mesh  or  sieve  net  can 
be  attached  to  an  iron  frame  which  is  straight  on  one  side  and  bowed 
up  on  the  other.  With  cords  attached  to  each  side  this  may  be 
thrown  into  the  water  and,  after  sinking  to  the  bottom,  drawn  to 
shore.  Dredging  among  the  weedy  or  sedgy  parts  of  a  pond  is 
especially  productive  of  insects. 

Many  ijisects  are  attracted  to  lights,  and  a  strong  lamp  with  a 
reflector  to  throw  the  light  upon  a  white  sheet  will  serve  to  attract 
many  insects,  particularly  on  sultry  nights.  A  mixture  of  sugar  or 
molasses  and  decaying  apples  smeared  on  trees  in  the  woods  will 
often  attract  moths  at  night.  A  bull's-eye  lantern  is  useful  in 
examining  these  patches  in  the  evening. 

Many  insects  that  occur  on  the  tnmks  of  trees  may  be  captured 
easily  by  putting  a  small  cyanid  vial  over  them;  thxis  one  avoids 
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handling  the  specimens.  For  collecting  insects  from  the  branches 
and  leaves  of  trees,  an  inverted  umbrella  is  the  most  xiseful  implement. 
Hold  it  at  arms  length  under  the  tree  and  jar  the  limb  with  a  heavy 
stick.  A  sudden  shock  will  dislodge  many  beetles  and  other  insects 
that  on©  would  not  have  noticed  upon  the  tree. 

Cans  or  bottles  sunk  in  the  ground  so  that  the  top  is  even  with  the 
top  of  the  soil  and  baited  with  meat,  a  dead  mouse,  rotten  apples, 
etc.,  will  be  visited  by  various  insects.     Boards  or  pieces  of  bark  left 
on  the  ground  near  the  edges  of  woods  and  meadows  will  serve  as 
shelters  for  a  variety  of  insects,  and  if  visited  occasionally  one  will  find 
many   interesting   speci- 
mens.   Always  turn  back 
stones,   1(^8,  or   boards 
after  examining  them  so 
that  they  will  continue 
to  attract  insects. 

Many  insects  occur 
among  dead  leaves  and 
moss.  These  may  be 
sifted  out  on  a  white 
paper  or  cloth  by  the 
use  of  a  sieve  similar  to 
an  ash  sieve  but  with  a 
finer  mesh.  On  collect- 
ing trips  one  should  take 
along  some  empty  pill 
boxes  or  larger  tin  boxes 
for  caterpillars  and  other 
larvse. 

One   must   always    be 

careful  in  taking  insects 

_  from  a  net  not  to  crush 

Fia.  3.— rolsou  bottles.  ,  i        i  i 

them  nor  rub  the  scales 
from  the  wings  of  butterflies  and  moths.  Always  handle  specimens 
sa  little  as  possible. 

TOE  mjJNG  BOTTLS. 

After  the  insect  is  caught  it  b  necessary  to  kill  it  with  as  little 
pain  to  the  creature  as  possible  and  without  damaging  the  speci- 
men. Insects  are  so  different  from  human  beings  and  their  sensa- 
tions appreciated  through  much  less  perfect  organs  and  their  brains 
of  such  a  very  inferior  nature  that  it  is  improbable  they  feel  much 
pain  through  death.  Many  insects  can  have  their  legs  and  other 
parts  broken  from  tliera  without  incapacitating  them  in  any  way, 
and  many  kinds  have  parasites  living  within  them  and  feeding  on 
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their  internal  organs  without  their  exhibiting  any  sign  of  pain; 
80  there  is  no  need  to  feel  that  we  are  harming  helpless  creatures  by 
collecting  insects.  Still,  for  the  sake  of  the  effect  on  the  collector, 
it  is  not  well  to  gather  nor  destroy  more  than  is  necessary  for  this 
purpose. 

Insects  may  be  killed  hy  a  vapor  of  chloroform,  ether,  sulphur 
smoke,  etc.,  but  by  far 
the  best  way  ia  by  the 
vapor  of  potassium 
cyanid.  This  potaa- 
siuDi  cyanid  is  a  hard 
white  substance  which 
can  be  purchased  at 
drug  stores.  It  is  a 
deadly  poison.  The 
cyanid  may  be  broken 
into  small  lumps,  put 
in  a  bottle ,  covered  with 
&  little  dry  plaster  of 
Paris,  and  then  with  a  layer  uf  plaster  of  Paris  mixed  with  water 
so  as  to  cover  the  cyanid  about  ono-quarter  of  an  inch.  The 
botth'  should  be  left  open  an  hour  or  so  to  diy,  and  then  kept 


plnnlne  butl«rQlas- 


PlO-5- — Uethodof  pbulng  bocg. 

tightly  corked  so  that  the  fumes  of  the  cyanid  will  be  strong  enough 
to  kill  an  insect  in  a  few  moments  (fig.  3).  A  label  with  the  word 
"Poison  "  should  be  pasted  upon  it.  It  is  well  to  place  some  crumpled 
strips  of  soft  paper  in  the  bottle  to  absorb  any  moisture  and  to  pre- 
vent the  insects  from  shaking  against  each  other.  A  well-made 
poison  bottle  will  last  several  years.     The  bottle  should  bo  of  thick 
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glass,  with  a  wide  mouth  and  a  tight  fitting  cork  that  does  not  set 
down  too  far  for  convenient  handling.  Some  make  a  poison  bottle 
by  wrapping  bits  of  cyanid  in  soft  paper  and  covering  all  with  blotting 


Fig.  6.— Method  of  pinning  large  beetles. 

paper  wadded  down  in  the  bottom  of  the  bottle.  This  does  very  well 
for  a  small  bottle  but  one  should  be  very  careful  to  have  bottles  of  thick 
glass.    Potassium  cyanid  is  a  deadly  poison  and  the  greatest  amount 

of  care  must  be  exer- 
cised in  handling  it  and 
if  any  is  left  over  or  a 
bottle  broken  it  should 
be  buried  deeply  in  the 
ground.  Poison  bottles 
should  not  be  left  open 
in  the  room  nor  left 
where  small  children 
can  get  at  them,  and 
older  children  should 
be  impressed  with  the 
possible  danger.  It  is 
best  that  the  teacher 
should  have  all  the  bot- 
tles returned  after  each 
collecting  trip. 

Specimens  should  not 
remain  in  the  poison 
bottle  more  than  a  day  or  two.  In  fact,  insects  with  yellow  mark- 
ings should  not  be  left  in  over  night  as  the  yellow  will  turn  to  red. 
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Fio.  7.— Method  of  pinning  bugs. 
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Most  entomologists  use  many  small  cyanid  \'ial3  or  bottles  of  only 
about  i  to  1  inch  diameter  and  2  to  4  inches  long.  By  taking  several 
of  these  along  on  a  trip,  it  is  possible  to  keep  insects  of  different  sizes 
and  kinds  separate,  for  small  flies  are  apt  to  get  broken  if  put  into 
the  same  bottle  with  large,  heavy  beetles.  It  is  best  not  to  put 
moths  and  butterflies  in  a  bottle  with  other  insects,  as  the  latter  are 
apt  to  become  covered  by  loose  scales  from  the  moths  or  butterflies. 

There  is  much  less  danger  in  handling  insects  than  is  popularly 
believed,  since  but  few  species  arc  either  poisonous  or  likely  to  injure 
the  collector  by  biting  or  stinging.  Insects  like  the  wasps  and  bees  will 
sting,  of  course,  and  a  few  of  the  lai^er  beetles  may  pinch  or  bite,  but 
these  are  generally  well  known  and  there  arc  but  comparatively  few 
insects  whose  bites  are  poisonous. 


Fm.  n.— Mnihiid  of  jilnnbnc  erxishopiwri. 

PINNING  INSECTS. 

Common  pins  are  too  lai^e  for  most  inserts,  and  so  entomologists 
use  a  longer  and  more  slender  pin.  These  pins  ean  be  purchased 
from  dealers  in  natural-history  supplies  for  a  dollar  or  less  per  thou- 
sand. They  are  made  bright,  black,  or  japanned.  The  black  pina 
cost  a  little  more,  but  are  much  better  for  most  insects,  since  the  spec- 
imens will  not  verdigris.  Verdigris  is  a  poisonous  green  substance 
that  may  develop  on  an  insect  at  the  point  where  a  bright  pin  goes 
through  the  specimen;  it  injures  the  specimen  and  eventually  may 
destroy  the  pin.  Some  insects  never  verdigris,  but  those  inserts 
which  feed  on  woody  substances  and  many  that  hve  in  the  water  are 
very  apt  to  verdigris  if  pinned  with  a  bright  pin.  The  pins  come 
in  sizes  according  to  number.  No,  2  is  a  very  good  size  for  most 
50599'^BuII.  606—14 2 
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insectS;  No.  1  for  small  insects,  and  No.  3  or  4  for  the  large  ones. 
For  use  in  school  collections  No.  2  will  be  the  best  size. 

Most  insects,  like  butterflies,  moths,  bees,  and  flies,  should  be 
pinned  through  the  middle  of  the  thorax  (that  part  of  the  body  to 
which  the  wings  are  attached)  (figs.  4  and  5),  but  beetles  should  be 
pinned  near  the  upper  end  of  the  right  wing-cover  (fig.  6),  and  true 
bugs  through  the  scutellum  (a  triangular  piece  between  the  bases  of 
the  wings)  (fig.  7).  Grasshoppers  are  often  pinned  through  the  tip 
of  the  prothorax,  a  Uttle  in  front  of  the  base  of  the  wings  (fig.  8) . 
The  insect  should  be  pushed  fully  two-thirds  of  the  way  up  on  the 
pin,  and  the  collection  will  make  a  much  better  appearance  if  all  the 
specimens  are  of  an  oven  height.     Those  specimens  too  small  for  a 

pin  should  be  mounted  on  micropins  (short  pieces  of 
slender  wire  having  a  pointed  end)  or  glued  on  the 
ends  of  slender  triangular  pieces  of  cardboard  called 
points  (fig.  9) .  When  the  micropin  is  used,  it  is  put 
into  one  end  of  a  small  oblong  piece  of  cork  and  a 
large  pin  put  through  the  other  end  of  the  cork. 
The  points  (about  one-third  inch  long)  may  be  cut 
from  any  fairly  stiff  cardboard.  A  pin  should  be 
inserted  through  the  broad  end,  a  Httle  glue  or 
shellac  put  on  the  point,  and  the  insect  laid  upon 
it  with  the  back  outward,  and  its  head  away  from 
the  preparator  when  the  point  is  to  the  left  of  the 
pin.  Small  beetles  and  true  bugs  are  glued  with 
the  back  up  rather  than  on  the  side.  It  is  very 
important  that  all  specimens  be  correctly  identified 
before  they  are  permanently  assigned  to  a  place  in 
the  school  collection.  Entomologists  usually  have 
little  two-Uned  labels  printed  in  diamond  type, 
giving  the  locaUty  where  the  specimen  was  captured 
and  a  blank  space  for  writing  in  the  date  of  capture. 
These  labels  are. put  well  up  on  the  pin,  a  little 
below  the  insect,  so  as  not  to  interfere  with  the  legs. 
For  school  purposes  labels  may  be  written  with  a  fine  pen,  care  being 
taken  to  write  them  in  a  small  and  neat  hand.  Insects  found  eating 
plants  should  have  a  Uttle  label,  giving  the  name  of  the  plant,  and 
the  entomologist  also  usually  places  on  a  label  the  name  of  the 
collector  of  the  specimen.  Children  should  be  impressed  with  the 
idea  that  carefulness  in  these  Uttle  details  counts  in  the  value  and 
usefulness  of  a  coUection.  Additional  information  and  aid  along 
this  line  may  frequently  be  had  from  the  State  agricultural  collie 
or  experiment  station  or  from  officials  of  the  State  department  of 
agriculture. 
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Fig.  9.— Method  of 
mounting  small 
insects. 
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SPREADING  .INSECTS. 

Insects  should  be  prepared  aud  mounted  as  soon  a^  puasible  after 
they  are  collected,  for  if  they  are  left  for  any  length  of  timo  the  wings 
and  legs  will  become  stiff  and  easily  broken,  and  it  will  be  impossible 
to  spread  the  wings  as  will  often  be  desirable  in  order  to  give  the 
specimen  a  lifelike  and  attractive  appearance.  If  it  should  be  im- 
possible to  mount  the  specimens  until  they  have  become  rigid,  they 
can  be  relaxed  by  placing  them  for  a  time  on  a  piece  of  paper  in  a 
box  partly  filled  with  moist  sand.  It  will  be  well  to  p\it  a  few  dropM 
(if  carbolic  acid  on  the  sand  in  order  to  prevent  molding.  After  being 
left  in  this  way  for  a  few  days  the  insects  will  generally  be  aufficiently 
relaxed  to  make  it  possible  to  mount  them  without  great  difficulty. 


FlO.  10 SpiTBtllng  boards. 

Butterflies  and  moths,  dragon  flies,  and  similar  insects  shouM  have 
their  wings  spread  out  at  right  angles  to  the  body.  Thia  is  done  by 
the  use  of  a  spreading  board  such  as  Is  shown  in  figure  10.  Two 
strips  of  some  soft  wood,  such  as  linden,  white  pine,  or  white  wood, 
are  fastened  on  low  cleats  resting  on  a  bottom  board.  A  strip  of 
cork  is  fastened  to  the  underside  of  the  strips  to  cover  the  groove 
between  them.  The  pin  is  pushed  through  the  cork  imtil  the  body 
of  the  insect  rests  upon  it,  and  the  wings  are  t  hen  stretched  out  on  the 
boards  by  pulling  them  forward  with  a  pin  inserteil  near  the  front 
margin.  They  should  be  pulled  out  far  enough  so  that  the  hind 
margin  of  the  front  wingn  will  form  a  straight  line.  Then  the  wings 
should  be  held  in  place  by  strips  of  paper  pinned  down  tightly  at 
each  end.  The  specimen  should  remain  on  the  spreading  board  for 
at  least  a  week,  so  that  when  removed  the  wings  will  stay  spread  and 
not  relax  to  the  normal  condition.     Care  should  be  taken  in  placing 
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the  strips  across  the  winga,  so  a^.not  to  rub  the  scales  from  the  winga 
of  butterfliea  and  moths.  With  grasshoppers  it  has  been  customary 
to  spread  the  wings  of  one  side  only. 


If  it  is  desired  to  keep  the  inst-cta  for  several  yeai's,  it  is  necessary 
to  put  them  in  a  tight,  dry,  and  <lark  box — tight  to  exclude  other 
insects  which  would  oat  them,  dry  to  prevent  mold,  and  dark-  to 
preserve  their  colors. 


There  arc  two  sizes  of  boxes  commonly  used  by  collectors.  Ont- 
is  a  box  about  0  by  12  inches  with  a  hinged  top  (fig.  11).  These  often 
stand  on  edge  on  a  shelf.  The  other  is  a  lai^er  box  or  drawer 
iibout  15  by  18  inches  with  a  removable  glass  top.  These  drawers 
are  arranged  to  slide  into  a  cabinet.  Cabinets,  with  three  or  more 
drawers,  that  will  be  excellent  for  school  collections,  can  be  pur- 
chased from  dealers.  For  the  purpose  of  temporary  study  insects 
may  be  kept  in  any  style  of  box  with  a  cover.  Cigar  boxes  will  do 
for  a  time  (fig.  12).  The  bottom  of  the  box  should  be  lined  with  some 
soft  material,  such  as  cork,  pent.  well-drie<l  corn  pith,  or  corrugated 
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paper,  and  covered  with  soft  paper.  To  prevent  other  insects  from 
coming  in  and  eating  the  specimens,  a  pinch  of  flake  naphthalene  or  a 
naphthalene  cone  should  be  placed  in  each  box.  Within  the  box 
the  specimens  should  be  arranged,  each  kind  by  itself  in  a  row.  A 
label  with  the  name  of  the  insect  can  be  placed  behind  the  row  of 
each  speciee,  or  attached  to  the  first  specimen  in  the  row. 

In  recent  years  a  new  mount  has  been  developed  for  exhibiting 
insects  and  their  life  histories  and  it  is  most  excellent  for  use  in  schools. 
It  consists  of  a  pasteboard  box  about  one-half  inch  thick,  the  top 
having  a  glass  cover  tfg.  13).  This  box  is  filled,  not  too  tightly, 
with  cotton.  The  insect  is  spread  out  on  the  cotton,  the  top  pressed 
down  and  held  by  pins.    These  mounts  can  be  purchased  from  dealers 


Do.  12.— Cigar  tioi  (or  fnaecB. 

and  are  very  useful  for  passing  around  in  a  class,  or  may  bo  hung 
as  pictures  on  the  walls  of  the  schoolroom.  The  eggs,  caterpillar, 
chrysalis,  and  the  adult,  as  well  as  a  part  of  the  plant  eaten,  can  all 
be  put  in  the  same  mount  and  thus  exhibit  the  life  history  of  tho 
insect.  To  fumigate  tho  specimens  perhaps  the  best  way  is  to  place 
in  the  box  with  the  spocimcns  a  small  bin  lid  or  other  small  shallow 
vessel  and  put  into  it  about  a  tablespoonful  of  formaldehyde  or  of 
carbon  bisulphid.  Tho  latter  substance  is  inflammable  and  should 
not  be  handled  near  a  fiie.  The  fumes  from  both  thesd  substances 
are  very  annoying  and  disagreeable,  hence  it  will  be  advisable  to  do 
this  fumigating  out  of  doors,  or  in  an  outbuilding,  never  in  the 
schoolroom. 
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The  speoimens  iUusbrating  the  life  histories  of  insects  will  not  be 
complete  unless  the  larvse  are  preBorved,  and  it  is  often  in  this  form 
that  tho  creature  is  most  injurious  to  crops.  Furthermore,  there  are 
somo  soft-bodied  insects,  like  the  spiders,  which  can  not  be  preserved 

dry.  These  speci- 
mens must,  there- 
fore, be  preserved  in 
fluids.  A  good  fluid 
for  this  purpose  can 
be  made  by  mixing 
10  parts  of  formalin 
(40  per  cent  formal- 
dehyde), 100  parts95 
percent  alcohol,  and 
100  parts  dist'dled  or 
boiled  water. 

KEEPING  LIVE  IN- 
SECTS—BREEDING 
CAGES. 

One  of  the  most 
interesting  phases  of 
insect  study  is  the 
rearing  of  insects. 
The  simplest  way  is 
to  collect  the  co- 
coons attached  to 
various  trees  in  the 
autumn,  and  tho  fine 
moths,  red,  brown, 
or  poo-green,  will  ap- 
pear the  following 
spring.  It  is  more  in- 
structive, however, 
to  collect  the  larvte 
or  caterpillars  and 
I  place  them  in  a  box 
I  where  they  can  be 
I   supplied    each    day 

FW.  iS.-S-i«  ot.p«tmen.  ni««r.tfd«  11*  hfetory  .r »  mcth.         ^}^^  *-^  proper  kind 

of   leaves  for  food. 

By  tliis  means  one  can  watcli  the  caterpillars  change  their  skins  while 

they  grow,  and  abo  note  the  change  from  the  caterpillar  to  tho  pupa 

or  chrysalis.     Any  box  with  a  top  of  netting  to  prevent  the  cater- 
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piilars  from  getting  out  will  be  suitablo.     By  putting  moist  sand  in 
the  bottom  of  the  box,  the  food  will  keep  fresh  a  longer  time. 

A  very  convenient  and  useful  breeding  cage  is  made  by  putting  a 
lamp  chimney  in  a  flower  pot  i&g.  14),  the  top  of  the  chimney  covered 
with  a  piece  of 
gauze  or  mosquito 
netting.  With  a 
saucer  outside  con- 
taining water  the 
sand  or  earth  in  the 
pot  can  be  kept 
moist  so  that  twigs 
of  the  food  plant 
will  remain  fresh  for 
some  time. 

It  is  interesting 
to  keep  ants  in  an 
artificial  nost.  A 
simple  one  may  be 
made  by  takii^  a 
piece  of  board  at 
least  1  i  inches  thick 
and  about  12  inches 
square  and  making 
a  channel  1  inch 
wide  and  }  of  an 
inch  deep  all  around 
the  near  edge.  This 
channel  should  be 
nearly  filled  with 
water.  On  the  cen- 
ter of  the  board  put 
two  pieces  of  glass 
about  S  inches 
square  and  between 
them  a  thin  layer  of 
soil  or  comminuted 
wood.  Cover  the 
top  glass  with  a 
blackened  board  or 

tin.     Ante  placed  between  the  plates  of  glass  will  excavate  tunnels 
and  if  fed  may  be  kept  a  long  time. 

If  galls  of  insecte  are  collected  in  tlie  fall  or  winter  many  speci- 
mens will  issue  in  the  spring.  Twigs  of  oak  and  other  trees  blown  off 
in  the  fall  or  winter  may  contain  beetles  and  if  placed  in  a  room  the 
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insectB  will  issue  and  fly  to  the  windows.  In  rearing  moths  or  otiier 
insects  one  sometimes  finds  that  instead  of  the  expected  speciiBea 
there  appears  a  quite  diflferent  insect.  This  is  usually  an  Ichneumon 
or  Tachina  fly.  The  yoimg  of  these  live  parasitically  in  the  caterpillar 
and  destroy  it.  These  parasites  should  be  saved  and  when  possible 
the  name  of  their  insect  host  should  be  put  on  the  label. 

More  extended  directions  covering  special  kinds  of  collecting  can 
be  obtained  by  applying  to  the  United  States  National  Museum, 
Washington,  D.  C. 

COLLECTION  OF  ROCK  AND  SOIL  SPECIMENS. 

While  an  exhaiistive  knowledge  of  geology  is  not  essential  to  the 
study  or  practice  of  agriculture,  it  is  important  that  the  student  of 
agriculture  should  be  familiar  with  the  more  important  types  of  soils 
and  the  processes  by  which  these  soils  are  evolved  from  mineral  or 
vegetable  sources.  For  this  reason  the  pupils  should  collect  and 
study  specimens  of  the  mote  important  rocks,  such  as  granite,  sand- 
stone, and  limestone,  from  which  various  types  of  soils  are  formed 
by  decomposition.  These  rock  specimens  should  be  chipped  with  a 
hammer  to  a  convenient  size  and  shape  for  handUng  and  storing, 
say  into  rectangular  blocks  about  2^  by  4  inches  in  area  and  1  to 
li  inches  thick  at  the  center.  Each  specimen  should  bear  a  cata- 
logue number  or  a  label  indicating  the  kind  of  rock  and  the  place  of 
collection.  The  label  itself  may  be  pasted  on  a  smooth  surface  of 
the  rock  or  the  catalogue  number  may  be  painted  on  it  and  the  de- 
scription written  in  a  book  kept  for  that  purpose.  The  specimens 
may  be  kept  in  boxes  or  in  trays  on  cabinet  shelves  in  the  school- 
room. 

Besides  these  specimens  the  pupils  should  collect,  where  possible, 
rock  specimens  showing  evidences  of  the  natural  processes  by  which 
the  rocks  are  decomposed  to  form  soil.  Thus,  rocks  bearing  evidence 
of  weathering,  of  glacial  scratching,  or  the  wearing  effect  of  running 
water,  should  be  collected  and  properly  described. 

To  show  the  process  of  soil  formation  by  the  decay  of  vegetable 
matter,  go  into  the  forest  where  there  is  a  deep  layer  of  leaf  litter  and 
take  up  a  section  of  the  soil  cover  down  to  the  mineral  soil.  Place 
this  in  a  glass  jar,  preserving  as  nearly  as  possible  the  positions  of  the 
various  strata — on  the  bottom  the  soft  black  mold  or  humus,  above 
this  the  half-decomposed  vegetable  matter,  and  on  top  the  fresh  layer 
of  leaves  and  twigs — thus  showing  the  various  stages  in  the  formation 
of  humus. 

Collect  specimens  of  all  the  types  of  soils  found  in  the  vicinity  and 
classify  them  as  sand,  clay,  silt,  loam,  or  humus.  Keep  these  in  glass 
jars  so  that  their  textures  and  colors  may  be  examined  readily.  Each 
jar  should,  of  course,  bear  a  proper  label,  indicating  the  type  of  soil  it 
contai^&  and  the  place  where  the  specimen  was  obtained. 
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OTHER  nXUSTRATIYE  MATERIALS. 

COMMERCIAL  FEBTILIZEKS. 

It  will  be  a  good  idea  for  the  school  to  secure  samples  of  commercial 
fertilizers  sold  on  the  local  market,  keeping  these  in  small  bottles, 
labeled  with  the  name  mider  which  the  product  is  sold^  and,  if  possible, 
its  composition. 

MANUFACTURED  PRODUCTS. 

By  way  of  ilhistratLng  the  commercial  importance  of  farm  products 
interesting  collections  can  be  prepared  to  show  the  various,  ways  in 
which  these  products  are  utilized  in  trade.  Thus,  a  series  of  articles 
might  be  prepared  to  show  the  products  which  may  be  manufactured 
from  com,  such  as  breakfast  foods,  com  sirup,  cornstarch,  com  oil 
com  rubber,  commercial  foods  for  live  stock,  paper  made  from  corn- 
stalks, cellulose  made  from  the  pith  of  the  stalks,  and  numerous  other 
articles.  In  like  manner,  the  uses  of  other  farm  products,  such  as 
cotton,  oats,  wheat,  and  others  may  be  illustrated. 

LANTERN  SLIDES  AND  PICTURES. 

Nearly  every  well-equipped  school  nowadays  has  facilities  for  using 
lantern  slides  to  illustrate  special  lessons  on  various  topics.  No  sub- 
ject presents  greater  possibilities  for  the  use  of  slides  than  agriculture. 
Slides  which  wiU  be  of  interest  to  agricultural  students  can  be  pur- 
chased from  commercial  firms  or  from  other  sources,  or,  if  the  school 
can  not  afford  to  own  a  set  of  slides,  there  are  always  ppportunities 
to  borrow  or  rent  special  sets  for  temporary  use.* 

Every  school  in  which  agriculture  is  taught  ought  to  own  a  collec- 
tion of  pictures  to  illustrate  the  work.  Photographic  prints  are,  of 
course,  the  most  desirable;  but  when  these  can  not  be  obtained,  half- 
tone cuts,  or  even  line  drawings  taken  from  the  pages  of  agricultural 
papers  and  from  similar  sources,  can  be  used  to  advantage.  In  many 
schools  either  the  teacher  or  some  of  the  pupils  wiU  have  cameras,  and 
thus  original  photographs  may  be  obtained  for  the  collection.  It  is 
suggested  that  these  pictures  be  mounted  on  good  quality  gray  card- 
board mounts  of  imiform  size  and  filed  upright,  under  convenient 
classifications  indicated  by  guide  cards,  in  a  drawer  or  letter  file.  It 
is  not  advisable  to  paste  pictures  of  this  sort  into  a  boimd  scrapbook, 
since  in  this  form  they  can  not  be  so  readily  used  by  the  class. 

Some  of  the  kinds  of  pictures  which  should  be  collected  are  the 
following:  Types  of  the  various  breeds  of  farm  animals;  views  of 
good  farm  buildings  and  well-arranged  grounds;  good  types  of  farm 
products,  such  as  well-formed  ears  of  com;   views  illustrating  the 

1  Lantern  slides  on  agilcidture  and  forestry  can  be  purchased  or  borrowed  to  a  limited  extent  for  edaoa> 
tiooal  purposes  from  tlie  United  States  Department  of  Agriculture,  Washington,  D .  C .  Applicants  should 
write  to  the  department  for  furthem  information. 
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working  of  natural  processes  of  importance  agriculturally^  such  as 
soil  erosion;  views  of  different  kinds  of  farm  machinery  and  equip- 
ment; views  illustrating  experiments  and  demonstration  field  work 
carried  on  by  the  school.  Especially  interesting  are  pictures  which 
show  contrasts  of  good  and  bad  farming  methods.  It  will  be  found 
that  a  good  picture  collection  of  this  sort  will  prove  to  be  exceedingly 
useful. 

CHARTS  AND  BfAPS. 

Much  more  use  can  be  made  of  charts  in  the  teaching  of  agriculture 
than  is  usually  done.  They  can  be  used  to  record  formulas  and  data 
which  may  be  wanted  again  at  some  future  time,  but  which  are  likely 

to  be  lost  if  placed 
on  the  blackboard 
where  they  may  be 
erased.  Thus,  plans 
for  the  reorganization 
of  farms  of  the  vicin- 
ity may  be  worked 
out  by  the  pupils  and 
charted  for  future  ref- 
erence; schemes  for 
proper  system  of  crop 
rotation  on  these 
farms  may  also  be  charted;  formulas  for  fertilizer  compounds  or 
spraying  naixtures  maybe  written  on  a  chart  and  kept  for  reference; 
and  drawings  of  various  kinds,  such  as  those  showing  the  varioud  cuts 
in  a  beef  carcass,  may  thus  be  prepared  for  general.use  (fig.  15). 

A  good  chart  can  be  made  by  the  use  of  heavy  manila  paper  cut 
into  sheets  of  convenient  size,  such  as  2 J  by  3  feet,  these  sheets  being 
fastened  together  at  one  end  by  nailing  them  between  two  pieces  of 
lath.  Screw  eyes  fastened  in  the  ends  of  one  of  these  laths  with  a 
cord  tied  to  them  will  serve  to  support  the  chart  on  the  wall. 

Maps  for  use  in  the  study  of  agriculture  should  be  chiefly  local  in 
character.  For  most  regions  topographical  maps  and  soil  maps  may 
be  obtained.  It  will  be  well  also  to  have  a  map  of  the  forest  land  of 
the  locality  if  possible  to  obtain  one. 


Fig.  15.-~Chart  lowing  cuts  of  beef. 


O 


U.S.DERARTMENT  OF  A6RICULTURE 


THE  FARM  KITCHEN  AS  A  WOtOESHOP.- 

By  Anna  Babbowb.  \  '  ., .     . 

iNTBODUcnoN.  \   '  ^:  ■  ^  -- 

The  kitchen  is  the  workshop  of  the  home,  for  the  greater  part  of 
the  housework,  particularly  that  which  pertains  to  the  family  food, 
is  carried  on  there.  As  in  any  other  well-ordered  workshop,  it  is  easen- 
tial  that  the  kitchen  he  conreniently  located  with  reference  to  the 
otiier  rooms  and  conveniently  built,  that  the  necessary  equipment 
be  provided  and  so  arranged  that  the  various  tasks  of  the  kitchen 
may  be  performed  thoroiighly  and  rapidly  and  at  the  same  tinie  with 
the  least  expenditure  of  energy  on  the  part  of  the  housewife,  and 
that  suitable  provision  be  made  to  secure  the  personal  comfort  and 
well-being  of  the  workers. 

According  to  the  census  of  1910  there  are  in  the  United  States  over 
6,000,000  farms.  On  each  of  these  there  is  presumably  a  farmhouse 
and  a  kitchen.  In  each  of  these  6,000,000  farm  kitchens  at  least  one 
woman  is  working.  It  is  safe  to  say  that  in  fully  one-third  of  them 
the  housekeeper  has  the  assistance  of  relatives  or  hired  helpers.  A 
conservative  estimate  indicates,  therefore,  that  there  are  8,000,000 
women  working  in  the  farm  kitchens  of  the  country,  most  of  them 
many  hours  s  day. 

Improvement  in  the  arrangement  of  the  farm  kitchen  should,  there- 
fore, resxdt  in  saving  the  energies  of  8,000,000  people,  and  make  their 
work  leas  heavy  and  more  enjoyable.  The  kitchen  has  been,  and  too 
oftffli  is  at  present,  living  room,  dining  room,  wash  room,  laundry, 
entry  from  outdoors,  and  passageway  to  other  parts  of  the  house, 
as  well  as  cookroom.  Even  in  houses  where  it  is  possible  to  use  the 
kitchen  for  the  preparation  of  food  only,  it  is  very  often  far  too  large 
a!tad  is  used  for  work  which  might  better  be  done  elsewhere. 

The  use,  and  consequently  the  size  and  location  of  the  kitchen, 
varies  greatly  in  different  parts  of  the  country.  The  present  tend- 
ency, however,  is  toward  small,  compact  kitchens  used  only  for  the 
preparation  of  food.     Climate  affects  such  matters;  for  instance,  the 

MoTB.— Thia  bollsthi  b  of  lntonst  to  flinn  women  tinoaghoiit  the  amutr; . 
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detached  or  semidetached  kitchen  of  the  far  South  is  there  logical 
and  desirable,  since  it  means  a  cooler  house. 

Each  housekeeper  must,  therefore,  study  her  own  conditions  and 
decide  whether  it  is  best  for  herself  and  her  household  to  make  the 
kitchen  a  "general-purpose''  room,  or  whether  another  plan  is  feasible 
and  will  result  in  more  comfort  for  all. 

There  should  also  be  cooperation  between  the  housewife  who  is 
to  live  and  work  in  the  house  and  the  architect  who  plans  the  house, 
especially  with  reference  to  the  kitchen,  that  the  important  view 
of  both  may  receive  due  consideration. 

RELATION  OF  KITCHEN  TO  OTHER  PARTS  OF  THE  HOUSE. 

While  the  kitchen  is  the  center  and  workshop  of  the  home,  its 
work  also  extends  more  or  less  to  other  parts  of  the  house.  In  plan- 
ning or  building  a  home,  it  is  of  greatest  importance  that  the  rela- 
tion of  the  kitchen  to  the  other  rooms  be  considered.  The  kitchen 
work  is  most  closely  associated  with  the  pantry,  dining  room,  and 
the  store  room,  cellar,  or  woodshed.  These  should  be  located  as  near 
and  conveniently  as  possible  to  the  kitchen  so  that  the  journeys 
which  must  be  made  so  often  between  these  rooms  will  be  as  short  as 
possible,  thus  saving  many  steps  and  a  great  amoimt  of  energy. 

Other  parts  of  the  house  which  are  closely  related  to  the  kitchen, 
although  to  a  less  extent,  are  the  entry,  or  other  place  where  wraps 
are  left;  the  toilet,  where  hands  are  washed;  the  laimdry;  the  living 
room;  and  the  bed  rooms,  where  children  must  frequently  bo  cared 
for.  "Wherever  possible  these  rooms  should  be  located  within  easy 
access  of  the  kitchen. 

The  pantry  should  be  so  located  that  it  is  convenient  to  both  kitchen 
and  dining  room,  which  means  that  it  must  be  near  or  adjacent  to 
both.  To  meet  the  latter  condition,  it  is  often  located  between  the 
dining  room  and  the  kitchen,  and  is  then  designed  to  be  used  both 
for  preparation  of  food  and  for  the  storage  of  food,  food  suppUes, 
china,  table  linen,  etc.  If  it  is  narrow  in  proportion  to  its  length 
and  located  lengthwise  between  the  two  rooms,  it  does  not  very 
appreciably  increase  the  distance  which  must  be  traveled  from  the 
kitchen  to  the  dining  room.  Two  {)antries  are  sometimes  desirable, 
especially  when  there  is  an  abundance  of  help  in  the  kitchen.  One 
of  these  is  generally  used  for  the  preparation  of  food  and  storage  of 
food  and  supplies,  while  the  other  is  used  as  a  serving  pantry  ai;d 
contains  coimter  space,  shelves,  and  drawers  for  the  storage  of  dishes 
and  table  linen,  and  a  sink  for  washing  the  dishes.  In  this  case,  the 
sink  in  the  kitchen  would  be  used  for  washing  and  cleaning  meat, 
vegetables,  and  cooking  utensils. 

Space  should  be  provided  in  the  kitchen  and  within  easy  access 
of  the  pantry  and  dining  room  for  the  work  table,  sink,  stove,  and 
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ice  box.  It  is  also  desirable  that  provision  be  made  for  filling  the 
ice  box  either  from  the  outside  of  the  house  or  the  entry,  so  that  the 
person  filling  it  will  not  be  obliged  to  enter  the  kitchen.  This  will 
save  much  mopping  and  cleaning.  Refrigerators  can  be  purchased 
which  are  fitted  with  a  door  on  the  side  or  back  of  the  ice  chamber, 
and  an  opening  corresponding  to  this  door  may  be  cut  in  the  wall  of 
the  house  and  the  chest  filled  from  outside.  Tins  opening  should  be 
fitted  with  a  hinged  window  or  door  and  provided  in  winter  with  a 
heavy  screen,  so  that  it  can  be  left  open  and  the  ice  chest  kept  cold 
for  the  storage  of  food.  When  this  is  done  the  window  frame  should 
be  tightly  joined  to  the  refrigerator,  so  that  cold  air  may  not  come 
into  the  kitchen  as  well. 

A  shed  for  the  storage  of  fuel  or  other  general  storage  room  should 
be  located  within,  easy  access  of  the  kitchen  and  on  the  same  level 
with  it.  A  separate  room  should  also  be  provided  for  laimdry  pur- 
poses wherever  possible,  and  this  should  also  contain  a  sink,  so  that 
thode  coming  into  the  house  from  out  of  doors  may  have  some  other 
place  for  washing  their  hands  beside  the  kitchen  sink.  A  closet  or 
some  other  convenience  should  always  be  provided  in  the  entry  for 
coats,  hats,  overalls,  etc. 

In  order  to  obtain  light  from  two  directions  and  *  *  cross  ventilation  " 
the  kitchen  miist  be  located  either  on  a  comer  of  the  house  or  in  a 
narrow  part  where  there  can  be  windows  on  opposite  sides.  Whether 
the  chief  exposure  shall  be  north,  east,  south,  or  west  is  a  matter 
governed  by  individual  preference  and  local  conditions.  A  kitchen 
which  receives  the  morning  light  is  usually  desirable. 

It  is  also  advisable,  if  possible,  to  locate  the  kitchen  so  that  clouds 
of  dust  will  not  be  blown  through  the  open  windows  from  the  road. 
It  is  of  even  greater  importance  that  the  kitchen  be  so  located  with 
reference  to  the  bam  and  other  outbuildings  that  the  prevailing  winds 
will  not  bring  unpleasant  odors  or  flies  from  them. 

There  should  always  be  one  door  from  the  kitchen  leading  out-of- 
doors,  either  directly  or  better  through  a  short  passageway,  and  also 
a  direct  communication  between  the  kitchen  and  the  dining  room. 
To  save  steps  the  pantry  should  contain  storage  space  for  the  dishes 
and  linen  used  in  the  dining  room  and  some  of  the  dishes,  towels, 
etc.,  used  in  the  kitchen. 

The  doors  between  the  kitchen,  dining  room,  and  pantry  should 
be  made  to  swing  both  ways,  so  that  they  may  be  easily  opened  when 
both  hands  are  full.  Such  doors  should  have  a  glass  panel  so  that 
persons  approaching  the  door  from  opposite  directions  can  see  each 
other  and  avoid  colliding,  and  they  should  also  be  provided  with 
some  form  of  door  check  so  that  they  will  remain  wide  open  when  so 
desired.  A  hook  and  staple  will  answer  the  purpose  if  one  does  not 
care  to  use  some  one  of  the  ordinary  commercial  devices. 
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In  locating  the  kitchen  with  respect  to  the  other  rooms  it  is  much 
more  desirable  for  sanitary,  esthetic,  and  other  reasons  that,  if  a 
bedroom  is  needed  on  the  ground  floor,  it  be  separated  from  the 
kitchen  and  dining  room  by  a  hall  or  wall. 

THE  MATTER  OF  FLOOR  LEVELS. 

The  kitchen,  and  so  far  as  possible,  all  of  the  rooms,  pantries,  and 
passageways  into  which  the  housekeeper  is  likely  to  go  often  from 
the  kitchen  should  be  on  the  same  leveL  Steps  between  kitchen  and 
dining  room,  or  kitchen  and  porch,  waste  time  and  strength,  are 
dangerous,  and  may  be  the  cause  of  broken  dishes,  and  what  is  worse, 
broken  bones.  The  question  of  floor  levels  should,  therefore,  be  kept 
in  mind  particularly  when  old  buildings  are  being  remodeled. 

If  for  any  reason  kitchen,  dining  room,  and  storerooms  can  not  be 
on  the  same  level,  let  the  kitchen  be  where  most  light  and  air  are 
available. 

Basement  kitchens  are  undesirable  because  the  dampness,  poor 
ventilation,  and  lack  of  light,  which  are  apt  to  prevail  in  such  rooms, 
may  affect  the  health  of  the  worker  and  favor  the  activity  of  bacteria 
and  molds  which  cause  the  spoiling  of  food.  A  basement  kitchen 
very  often  means  a  difference  in  floor  levels  of  dining  room  and 
kitchen.  If,  however,  there  must  be  a  basement  kitchen,  a  dumb- 
waiter or  *4ift"  is  an  important  and  useful  addition. 

A  refrigerator,  a  cold  pantry,  window  box,  or  food  safe  should  be 
on  the  same  floor  as  the  kitchen,  instead  of  in  a  cellar,  to  save  time 
and  labor  and  for  sanitary  reasons.  Where  this  is  impossible  a  dumb- 
waiter connecting  with  the  cellar  is  again  desirable. 

SIZE  OF  THE  KITCHEN. 

In  determining  the  size  of  the  kitchen  the  housekeeper  must,  first 
of  all,  make  a  decision  with  regard  to  the  uses  to  which  the  kitchen  is 
to  be  put.  If  the  meals  are  eaten  in  the  kitchen  a  larger  room  is 
required  than  if  it  is  used  for  cooking  only.  A  small  kitchen  may 
serve  on  a  farm  located  near  a  town  where  suppUes  and  cooking 
utensils  may  be  purchased  as  desired  and  where  dependence  is  not 
placed  on  farm  helpers  who  must  of  necessity  be  inmates  of  the  farm 
house,  while  a  much  larger  kitchen  is  required  on  a  farm,  remote 
from  the  base  of  supplies,  where  many  people,  including  farm  helpers 
as  well  as  the  farmer's  own  family,  must  be  fed  and  where  provision 
must  be  made  for  the  storage  of  large  amounts  of  supplies  and  a 
much  greater  number  of  cooking  utensils.  Thus,  the  location  and 
character  of  the  farm,  as  well  as  the  size  of  the  family,  are  factors  in 
determining  the  size  of  the  kitchen,  owing  to  the  provision  which 
must  be  made  for  storage  in  many  cases. 
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On  the  lai^e  farm-  during  harvest  the  feeding  ^of  numbers  of  extra 
men,  or  extra  work,  such  as  fruit  and  vegetable  canning  in  the  farm- 
house, cause  a  temporary  demand  for  a  large  kitchen.  It  is  better, 
however,  to  have  an  extra  kerosene  stove  and  to  establish  a  temporary 
kitchen  and  dining  room  on  a  porch,  in  a  shed,  or  in  another  room  for 
such  occasional  use  than  to  have  a  large  kitchen  and  to  travel  over 
its  great  distances  all  the  year  around. 

FLOORS,  WALLS,  AND  CEILINGS. 

All  surfaces  in  the  kitchen,  whether  on  floor,  walls,  or  ceiling, 
should  as  far  as  possible  be  plain  and  free  from  cracks,  ridges,  mold- 
ings, and  raised  forms  of  ornamentation,  for  such  places  not  only 
collect  dust  and  dirl  and  thus  increase  the  difficulty  of  keeping  a  room 
clean,  but  also  may  harbor  ants,  roaches,  and  other  pests.  The 
materials  used  in  the  kitchen,  on  either  walls  or  floor,  should  be  non- 
absorbent  and  easy  to  keep  clean. 

ILOOBS. 

Unfinished  wooden  floors  can  be  kept  clean  only  by  frequent 
scrubbings.  Even  hard  wood  floors  are  Ukely  to  show  spots  and 
stains  in  spite  of  such  scrubbings,  and  the  softer  woods  become  rough 
and  splintered.  The  roughening  of  soft  woods  can  be  prevented  to  a 
certain  extent  by  the  appUcation  of  paint,  and  hard  woods  can  be 
made  less  absorbent  by  the  application  of  oil  and  special  commercial 
preparations.  Hard  woods,  for  instance  Georgia  pine,  are,  therefore, 
to  be  considered  among  the  more  desirable  floor  coverings.  Unless 
well  seasoned  before  being  put  down,  any  kind  of  board  wiU  shrink, 
leaving  large  cracks.  These  may  be  filled  with  putty  or  with  one  of 
the  commercial  preparations  for  this  piu7>ose. 

Floor  coverings,  such  as  carpets  and  mattings,  which  hold  dust 
and  dirt,  are  unsuited  to  the  kitchen.  Oilcloth  is  cheap  and  easily 
cleaned,  but  wears  out  quickly.  Linoleum,  a  material  made  of  cork 
or  wood  pulp  pressed  in  linseed  oil,  although  the  first  cost  is  large,  as 
compared  with  oilcloth  or  paint,  is  relatively  durable,  comfortable 
for  the  feet,  and  easily  kept  clean.  Another  advantage  is  that  a 
single  piece  may  be  cut  to  fit  the  floor,  thus  avoiding  crevices.  It 
may  be  protected  by  placing  small  mats  where  the  most  wear  comes. 

Whatever  the  material  of  the  floor,  constant  scrubbing  and  the 
excessive  use  of  soap  and  water  tend  to  wear  out  its  siu'face.  Much 
care  should  be  taken,  therefore,  not  to  drop  food  materials  on  the 
floor.  One  should  cover  with  pieces  of  paper  the  places  where  food  is 
likely  to  be  dropped  or  grease  to  be  spattered.  A  soft  brush  or  dust 
mop  will  keep  a  floor  in  better  condition  than  a  broom  and  render 
mopping  less  frequently  necessary,  A  dish  mop  of  hotel  size,  kept 
alwa^  in  a  convenient  place  and  used  dry  to  remove  drops  of  water  or 
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Other  liquids  aceidefaftly  spilled,  will  save  frequent  scmbbing  of  the 
entire  floor,  and  when  dampened  and  wrung  nearly  dry  can  be  used 
to  remove  spots  or  dust.  If  so  used  it  will  often  prevent  dirt  from 
being  carried  from  one  part  of  the  room  to  another. 

WALLS  AND  CEILINGS. 

The  commonest  and  most  generally  satisfactory  material  for  walls 
and  ceiling  of  the  farm  kitchen  is  plaster.  The  lime  used  should  be 
properly  slaked  to  prevent  the  development  of  cracks  and  blisters 
and  injury  to  the  surface  finish.  For  the  same  reason,  freshly 
plastered  walls  should  be  allowed  to  dry  thoroughly  before  the  finish- 
ing surface  is  applied.  Instead  of  plaster,  some  of  the  various  compo- 
sition boards  may  be  used.  They  ma]^be  left  unfiinished  or  they  may 
be  painted  or  papered  and  varnished.  The  joints  between  the  boards 
should  be  covered  by  narrow  battens,  making  tight  joints.  Steel 
wall  and  ceiling  coverings,  although  durable,  should  be  kept  weU 
painted  to  prevent  rusting  by  steam.  The  woodwork  should  be 
shellacked  or  painted.  A  better  surface  results  when  a  coat  is  applied 
every  year  or  two  than  when  several  coats  are  applied  at  once.  A 
final  coat  of  enamel  paint  or  outside  varnish  is  desirable  for  such 
portions  of  the  woodwork  as  need  cleaning  most  frequently. 

The  most  desirable  finish  for  walls  and  ceiling  is  one  that  will  not 
peel  off  or  crack  and  that  can  be  easily  washed  or  very  cheaply  and 
readily  renewed.  For  walls  a  good  paint  gives  general  satisfaction. 
For  the  ceiling  the  most  satisfactory  finish  is  a  coat  of  whitewash  or 
one  of  the  good  commercial  substitutes  for  it,  which  should  be  renewed 
annually  or  biennially.  Such  finish  used  on  walls  can  be  easily 
renewed. 

Wall  paper,  unless  varnished,  is  very  easily  loosened  by  the  steam 
from  kettles.  A  wall  covering  res'embling  oilcloth  is  somewhat  more 
expensive,  bul  it  is  more  durable,  and  has  a  smooth  washable  surface. 
A  damp  cloth  on  a  broom  or  a  large  sponge  in  a  mop  holder  will  serve, 
with  an  occasional  washing,  to  keep  this  or  a  pcdnted  surface  clean. 
Tiles  and  vitrified  brick,  well  glazed  and  matched,  afford  an  excellent 
wall  siu^ace,  but  they  are  costly.  Metal  tiles  are  cheaper  and  nearly 
as  satisfactory. 

The  best  color  or  tint  for  the  kitchen  walls  is  determined  by  the 
location  and  lighting  of  the  room.  Light  colors  are  preferable  for 
dark  rooms  because  they  reflect  and  diffuse  the  light  into  darker 
portions  of  the  room,  while  dark  colors  absorb  a  much  larger  propor- 
tion of  the  light.  Where  the  principal  exposure  is  toward  the  south, 
greenish  grays  are  desirable,  but  if  toward  the  north  or  east,  with 
little  opportunity  for  sunshine,  the  light  yellows  or  creams  are  better. 
Two  shades  of  brown  often  give  a  satisfactory  finish. 
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UQHTING,  VENTILATING,  AND  HEATING  THE  KITCHEN. 

The  housekeeper  has  to  spend  many  hours  a  day  in  the  kitchen,  and 
sufficient  light  and  ventilation  are  necessary  not  only  to  conserve  her 
health,  but  to  enable  her  to  perform  her  work  most  efficiently.  The 
kitchen  should,  therefore,  have  a  generous  number  of  windows,  which 
provide  both  light  and  ventilation.  In  general,  the  higher  the  win- 
dows the  more  effective  they  are  for  providing  light  and  ventilation. 
The  air  of  the  room  rises  as  it  becomes  heated  and  to  let  it  escape  there 
should  be  at  least  one  opening  close  to  the  ceiling,  which  may  be 
secured  by  extendmg  one  window  to  the  top  of  the  room  and  by  having 
its  upper  sash  easy  to  lower  and  to  raise  (as  all  sashes  should  be).  A 
window  pole  with  a  right  angle  metal  top  is  a  great  help  in  lowering 
and  raising  windows.  When  the  carpenter  is  working  on  the  house  a 
supply  of  these  should  be  made  and  kept  on  hand  for  they  will  fre- 
quently be  needed. 

Instead  of  a  window  running  to  the  top  of  the  room,  small  windows 
may  be  placed  near  the  top.  To  save  space  these  may  be  over  cup- 
board, table,  or  sink.  It  is  often  well  to  give  these  high  openings 
the  form  of  transoms  which  tip  instead  of  move  on  pulleys,  or  of 
casement  windows  which  swing  on  hinges  like  doors.  Special  ar- 
rangements (usually  pulleys  or  other  commercial  devices)  must  be 
provided  for  opening  and  closing  these. 

In  a  room  where  cooking  is  done  there  can  hardly  be  too  many 
windows.  It  is,  perhaps,  less  expensive  and  certainly  more  satis- 
f aQtory  to  cut  a  window  than  to  buy  a  hood  for  the  range  for  carrying 
away  smoke,  odors,  etc.  Glass  panels  in  doors  allow  light  to  pene- 
trate into  dark  places — closets  or  passageways.  Glass  transoms 
over  the  doors  may  be  made  to  furnish  both  light  and  ventilation  in 
such  places.  If  there  is  considerable  danger  of  breakage,  wire  glass 
should  be  used,  and  frosted  or  other  translucent  glass  can  be  selected 
when  it  is  desirable  to  cut  off  the  view,  or  some  of  the  substitutes  for 
stained  glass  may  be  applied  to  common  glass  for  this  purpose. 

In  the  Northern  States  dming  cold  weather  good  ventilation  may 
be  secured  by  placing  a  board,  which  is  as  long  as  the  width  of  the 
window  and  any  desired  width,  beneath  the  lower  sash  of  the  window 
and  shutting  the  lower  sash  upon  it.  This  arrangement  wiU  admit 
air  between  the  two  sashes  without  drafts.     (See  fig.  1,  p.  8.) 

Very  good  ventilation  without  great  loss  of  heat  may  be  obtained 
by  use  of  window  screens  covered  with  cotton  cloth.  These  have 
the  advantage  of  allowing  the  outside  air  to  enter  without  producing 
a  draft,  and  they  also  keep  out  dust  and  dirt.  The  window  of  the 
pantry  or  storeroom  which  is  to  be  kept  open  in  winter  might  well  be 
covered  with  these  screens.  The  cloth  may  also  be  stretched  across 
the  window  and  fastened  with  thumb  tacks  or  ordinary  large-headed 
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tabks,  ogr  brass  rings  may  be  sewed  to  the  corners  and  slipped  over 
nails  or  hooks  in  the  sides  of  the  window  frame. 

Window  shades  or  blinds  are  necessary  at  simny  windows.  At 
least  one  window  should  be  equipped  with  an  adjustable  shade  which 
can  be  pulled  over  either  the  upper  or  lower  sash  or  both.  Heavy 
window  draperies  are  not  suitable  in  a  kitchen;  if  there  are  any  cur- 
tains they  should  be  plain  and  of  inexpensive  cotton  material,  so  that 
they  can  be  easily  washed  and  frequently  renewed. 


Fio.  l.--Venti]aticm  with(mt  dnits  secured  by  placing  a  board  beoeath 

lower  sash  of  window. 

Some  of  the  popular  styles  of  architecture  require  windows  having 
many  small  panes  of  glass  to  each  6ash,  but  such  windows  are  more 
difficult  to  clean  than  those  having  one  or  two  large  panes. 

Owing  to  the  heat  given  off  into  the  room  while  food  is  being 
cooked,  the  kitchen  is  more  often  too  hot  than  too  cold.  However, 
in  the  cooler  parts  of  tiie  country,  especially  where  houses  are  old 
and  the  walls  are  full  of  cracks  or  the  windows  are  loose,  the  problem 
of  heating  the  kitchen  in  winter  is  greatly  simplified  if  means  are  taken 
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to  keep  the  cold  air  out  and  the  warm  air  in.  Various  means  of  accom- 
plishing this  purpose  are  chinking  up  the  cracks  with  mud,  mortar, 
plaster  of  Paris,  putty,  or  commercial  crack  filler,  tacking  strips  of 
cloth  or  weather  strips  around  doors,  windows,  and  over  cracks, 
and  banking  the  foxmdations  (which  are  generally  porous  and  full  of 
cracks  in  the  plder  houses)  with  earth,  dry  leaves,  hay,  straw,  etc. 
It  is  well  to  attend  to  these  matters  in  the  autunm. 

Double  or  storm  windows  are  an  advantage  in  cold  regions,  espe- 
cially on  cold  sides  of  the  house,  as  they  save  fuel  by  keeping  out  much 
of  the  cold  air  which  would  otherwise  come  in  tiirough  and  aroimd 
the  windows.  One  or  more  of  the  double  windows  in  each  room  should 
be  provided  with  a  slide,  which  can  be  opened  when  more  ventilation 
is  desired.  Storm  windows,  in  a  lai^e  measure,  prevent  the  windows 
from  becoming  coated  with  frost  and  not  only  help  to  keep  the  house 
plants,  which  are  often  kept  in  the  window,  from  becoming  frost- 
bitten, but  tend  to  improve  the  lighting  of  the  room.  They  should 
be  fastened  in  place  with  screws  and  screw  eyes,  with  hooks  and 
staples,  or  in  some  similar  way,  so  that  they  may  be  easily  removed 
in  summer,  and  should  be  fitted  to  the  windows  and  then  niunbered 
to  correspond  with  them,  so  that  they  may  be  easily  put  in  place 
when  needed. 

STORM  PORCHES. 

In  r^ons  where  the  winter  is  severe  storm  porches  prevent  a  great 
deal  of  cold  from  coming  in  when  the  kitchen  door  is  opened  and  can 
be  used  to  good  advantage  on  the  farm.  The  walls,  sides,  and  roof 
should  be  tightly  made  of  matched  boards,  should  fit  closely  together, 
and,  if  fastened  together  with  screws,  they  may  be  easily  taken 
apart  in  the  spring  and  stored  until  faU.  A  window  should  be 
provided  in  the  door  or  in  one  side  to  admit  light.  A  good  plan 
is  to  have  the  storm  porch  consist  of  a  permanent  light  wooden 
framework  to  which  the  solid  sides  can  be  screwed.  These  can  be 
replaced  in  summer  with  fine  wire  screens  and  the  solid  door  with  a 
screen  door.  The  doorway  into  the  house  should  also  have  its  screen 
door.  This  will  secure  the  double  screening  of  the  kitchen  or  other 
outside  door,  which  is  so  desirable  as  it  is  much  more  efficient  than  the 
single  screen  door  in  keeping  out  ffies.  Such  a  "screen  porch''  is 
particidarly  desirable  in  the  warmer  sections  of  the  country  where 
the  "fly  season''  is  long.  Where  a  storm  porch  is  desirable  but  not 
feasible,  an  extra  door  of  m.atched  boards  attached  to  the  outside 
of  the  door  frame  answers  the  purpose,  although  it  is  less  convenient. 

THE  SCREENED  PORCH. 

For  summer  in  the  Northern  States  and  for  all  the  year  use  in  the 
warmer  regions  of  the  country,  there  should,  if  possible,  be  a  screened 
porch  opening  off  from  the  kitchen  on  the  side  which  is  not  exposed 
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to  the  Sim  duiijog  the  hottest  part  of  the  day,  where  in  warm  weather 

much  of  the  kitchen  work  may  be  done,    llxere  are  some  advantages 

in  haying  the  screened  porch  on  the  side  toward  the  garden  and 

opening  into  it.    But,  on  the  other  hand,  if  it  is  completely  screened, 

has  no  outside  door,  and  no  openings,  excepting  into  the  kitchen,  and 

is  large  enough  to  offer  a  place  where  dish  towels  and  mops  can  be 

dried,  supplies  stored,  and  garbage  and  other  forms  of  waste  kept 

temporarily,  the  nmnber  of  times  the  outside  kitchen  door  must  be 

opened  will  be  reduced  and  thus  the  danger  of  letting  flies  in  will  be 

lessened.    In  cold  re^ons  the  screens  can  be  replaced  in  winter  with 

window  sash  or  solid  sides  and  the  porch  made  use  of  as  an  extra 

storeroom. 

SCREENS. 

All  windows  and  outside  doors  should  be  screened.  Cloth  or  wire 
netting  tacked  on  the  outside  of  windows  will  serve,  but  it  is  much 
better  to  have  wooden  or  metal  frames  the  full  size  of  the  windows 
covered  with  wire  netting  having  16  meshes  to  the  linear  inch.  This 
will  protect  against  both  flies  and  mosquitoes.  Each  screen  should 
be  fitted  to  its  special  window  and  both  screens  and  windows  should 
be  so  numbered  that  they  may  be  matched  up  without  diflBculty. 
Springs,  a  weight  oad  pulley,  or  other  self-closing  devices  are  very 
desirable  for  screen  doors  which  should  close  tightly,  and  preferably 
be  latched.  Otherwise  they  are  useless  and  make  it  much  harder  to 
get  flies  out  thaa  if  there  were  no  screens. 

PLACING  OF  PERMANENT  EQUIPMENT  IN  THE  KITCHEN. 

In  planning  or  remodeling  the  kitchen,  the  work  table,  ice  box  (or 
other  place  for  the  storage  of  food  supplies),  dish  cupboard,  stove, 
sink,  and  set  tubs  ^  (if  any)  should  be  so  located  that  the  taste  in  the 
kitchen  may  be  performed  most  conveniently  and  wiUi  the  least  ex- 
penditure of  time  and  energy,  which  means  they  must  be  near 
together,  but  must  not  interfere  with  free  passage  from  one  to  the 
other.  Upon  the  location  of  the  last  three  in  particular  depends  to  a 
certain  extent  that  of  the  chimney  and  water  pipes. 

The  greater  part  of  the  work  done  in  the  kitchen  is  that  associated 
with  the  processes  of  preparation  and  service  <rf  the  food  and  of  clean- 
ing up.  Hiese  processes  consist  in  collecting  utensils  which  are  to  be 
used  at  the  work  table;  gathering  the  supplies  from  cellar,  pantry,  or 
ice  box;  preliminary  operations  at  table  or  sink,  such  as  mixing,  wash- 
ing v^etables  and  fruits  or  meat,  cleaning  poultry  or  fish,  etc. ;  cook- 
ing; and  disposal  of  the  food  on  the  dining  table  or  else  in  pantry  or 
ice  box  for  future  use.  The  processes  of  cleaning  up  involve  disposal 
of  surplus  food;  putting  away  of  equipment  not  requiring  cleaning; 
collection  and  disposal  of  waste  and  soiled  dishes ;  washing  dishes ;  and 

1 U.  8.  Dept.  Agr.,  Farmers'  Bills.  317,  342. 
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the  restoring  to  their  proper  places  of  the  clean  dishes  and  cleaning 
utensils. 

In  performing  these  various  tasks  certain  distances  must  be  traveled^ 
some  of  them  much  of  tener  than  others.  For  instance,  it  is  necessary 
to  go  from  the  ice  box  to  the  cooking  table  or  pantry,  from  cooking 
table  or  pantry  to  the  stove  or  sink,  and  in  some  houses  from  the 
pantry  to  the  cooking  table  very  many  times.  It  is  evident  from  this 
that  to  shorten  the  distances  traveled  the  ice  box,  table,  sink,  and 
stove  should  be  placed  close  together  and  at  the  same  time  in  close 
proximity  to  the  dining  room  and  pantry.  Where  there  is  no  dining 
room  these  should  be  placed  together  near  the  pantry  in  one  end  of 
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Fia.  2.— Large  kitchen  in  which  t)ie  Jnoanvoiient  acrangement  of 
sink  and  table  makes  it  necessary  to  walk  long  distances  in  pre- 
paring and  serving  a  meaL 

the  kitchen,  which  should  be  used  strictly  for  the  preparation  of  the 
food,  the  other  part  of  the  room  being  reserved  for  eating. 

Figures  2  ajid  3  illustrate  how  time  and  strength  may  be  wasted  in 
the  various  steps  of  these  proce^es  by  the  improper  location  of  the 
pantry,  stove,  table,  and  sink  with  reference  to  the  dining  room.  The 
dotted  lines  represent  distances  traveled  in  the  preparation,  service, 
and  cleaning-up  processes  of  the  meal.  Those  traveled  most  fre- 
quently are  indicated  by  heavy  Unes.  Figures  4  and  5  illustrate  how 
the  distances  illustrated  in  figm-es  2  and  3,  respectively,  may  be 
materially  shortened  and  time  aad  labor  saved  by  bringing  the  stove, 
table,  and  sink  near  together  in  one  comer  of  the  room  near  the 
pantry  and  dining  room. 
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THE  KITCHEN  AS  LAUNDRY. 

Sometimes  a  kitchen  is  used  as  a  laundry,  but  from  the  sanitary 
standpoint  it  is  wiser,  expense  permitting,  to  have  separate  rooms 
for  these  two  purposes.  However,  on  account  of  extra  expense  for 
plumbing,  fuel,  and  extra  labor,  it  may  be  desirable  to  install  two  set 
tubs  close  to  the  kitchen  sink.  These  are  generally  covered  when  not 
in  use  and  thus  serve  as  a  sink  table. 

In  cases  where  set  tubs  are  out  of  the  question,  it  is  sometimes 
possible  to  have  a  low  sink  with  a  drain  and  to  place  ordinary  wooden 
tubs  over  this.    Each  tub  should  have  an  opening  in  the  bottom. 


Z 


Fig.  8.— Fairly  small  kitchen  in  which  distances  traveled  in  pre- 
paring, serving,  and  cleaning  up  after  a  meal  are  unneoessarily 
long  due  to  inconvenient  location  of  sink  and  table. 

fitted  with  a  cork  or  rubber  stopper  for  the  easy  removal  of  water. 
A  piece  of  hose  attached  to  the  faucets  will  serve  to  fill  the  tubs  and, 
where  there  is  no  water  heater,  to  fill  kettles  or  boilers  on  the  stove. 
A  hose  with  a  funnel  on  one  end  with  a  wire  to  attach  it  may  often 
be  made  to  serve  the  same  purpose  where  a  kitchen  pump  is  depended 
upon  as  a  water  supply. 

PROPER  HEIGHT  OF  THE  WORKING  SURFACE. 

The  top  of  the  stove  and  work  table,  the  bottom  of  the  sink,  or 
any  other  surface  upon  which  a  given  task  is  to  be  performed  should 
be  at  such  a  height  from  the  floor  that  the  housewife  can  work  easily 
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without  being  obliged  to  stoop  or  raise  her  ^arms  unneoessarily. 
If  the  surface  is  too  low^  as  is  so  often  the  case,  the  worker  must 
continually  raise  and  lower  the  upper  part  of  her  body  with  each 
motion,  while  if  it  is  too  high  she  must  lift  her  arms  in  such  a  way 
as  to  bring  unnecessary  strain  upon  the  muscles.  Both  of  these 
mean  a  needless  waste  of  energy  and  greatly  increase  the  labor  con- 
nected with  kitchen  tasks.  They  can  be  avoided  by  raising  or  lower- 
ing the  table,  etc.,  as  need  be,  which,  in  many  cases  may  be  done 
by  placing  the  table  upon  blodos  of  wood  preferably  hoUowed  on 
top  to  prevent  the  l^s  of  the  table  from  slipping  (fig.  6),  or  better, 
by  having  the  table  legs  spliced.     The  legs  of  the  table  may  be  easily 
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Fig.  4.— Same  kitchen  as  shown  in  figure  2.  The  distances  traveled 
hove  been  redaoed  and  many  steps  saved  by  cutting  another 
door  Into  the  dining  room  and  by  moving  the  table  and  sink  nearer 
to  stove  and  pantry. 

cut  oflF  if  it  is  too  high.     Likewise  the  stove  can  be  blocked  up  or 
placed  on  shorter  legs  as  may  be  needed. 

It  would  be  a  great  advantage  to  have  kitchen  tables  made  so 
that  the  top  can  be  raised  or  lowered  at  will,  since  any  given  height 
is  not  most  convenient  for  all  kinds  of  work.  For  instance,  in  using 
an  ^g  beater  or  a  chopping  bowl,  a  lower  table  is  more  convenient 
than  would  be  one  of  the  right  height  for  kneading  bread.  Several 
tables  of  different  heights  are  convenient,  as  each  task  can  then  be 
performed  on  a  table  of  the  most  convenient  height.  Where  this 
is  not  feasible,  a  table  for  general  use  should  be  selected  of  such 
height  that  the  majority  of  the  kitchen  tasks  may  be  performed 
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upon  it  with  a  minimum  of  stooping  or  unnecessary  muscular  strain. 
In  general  this  should  be  from  32  to  36  inches  high,  but  the  height 
will,  of  course,  vary  with  the  height  of  the  worker,  who  should  there- 
fore test  the  matter  for  herself  by  trying  the  same  task  for  a  half  hour 
or  more  on  tables  or  packing  boxes,  etc.,  of  different  heights  and 
determine  at  which  height  she  can  work  without  strain  or  undue 
fatigue.  Tables  for  ironing  or  other  processes  where  considerable 
pressure  is  necessary  should  be  somewhat  lower  than  the  table  for 
general  use,  in  order  that  the  weight  of  the  body  may  be  utilized 
in  obtaining  the  pressure.  They  should,  however,  not  be  so  low 
that  the  worker  will  have  to  bend  over  too  much. 

Most  sinks  especially  are  too  low  for  even  a  woman  of  medium 
height  to  wash  dishes  without  stooping,  and  it  would  be  better  to 
have  a  box  stool  for  a  child  or  short  person  to  stand  on  than  to 
oblige  a  tall  woman  to  stoop  to  a  low  sink.  The  bottom  of  the  sink 
should  not  be  less  than  30  inches  from  the  floor,  and  31  inches  is 
better  for  a  woman  of  average  height.  The  '* built-in"  sink  can  be 
placed  at  the  proper  height  as  easily  as  any  other.  If  there  is  no 
way  to  raise  a  sink  which  is  too  low,  the  dish  pan  may  be  raised  to  a 
convenient  height  by  placing  it  on  a  rack  or  some  other  utensil. 

THE  STOVE— ITS  LOCATION  AND  CHOICE. 

Before  choosing  a  stove  or  range  its  proper  position  in  the  kitchen 
should  be  determined.  Room  must  be  allowed  for  the  hot-water 
boiler  (if  there  is  one),  and  it  need  not  necessarily  be  placed  at  the 
side  of  the  range,  but  may  be  suspended  from  the  ceiling  and  need 
not  necessarily  be  close  to  the  range  if  space  is  limited.  It  must, 
however,  never  be  placed  below  the  level  of  the  range,  as  the  water 
will  not  circulate  and  heat  satisfactorily  under  this  condition.  As 
the  boiler  gives  off  considerable  heat  it  may  be  economical  sometimes 
to  put  it  a  little  distance  from  the  stove  and  where  this  heat  may  be 
utilized.  Allowance  must  also  be  made  for  opening  the  oven  door 
readily.  The  oven  is. usually  on  the  right  and  the  fire  box  on  the 
left,  but  in  some  stoves  this  is  reversed.  Where  room  is  limited 
an  oven  door  which  opens  downward  instead  of  either  to  right  or 
left  is  a  convenience. 

The  floor  imder  the  stove  or  range  should  be  made  of  or  covered 
with  some  fireproof  material.  A  built-in  base  of  cement  or  brick 
is  best,  but  when  this  is  impossible  some  one  of  the  composition 
materials,  made  of  a  mixture  of  cement  and  asbestos,  which  can  be 
bought  by  the  square  foot,  will  do  very  well  as  a  protection  for  the 
floor  and  also  for  the  walls  back  of  the  stove.  Sheets  of  zinc  or 
galvanized  iron  smoothly  laid  and  securely  tacked  are  useful  for 
these  purposes. 
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The  kind  of  cook  stove  chosen  will  also  boi  determined  largely 
by  the  available  fuel  supply;  its  size  by  the  amount  of  work  to  be 
done  with  it.  It  should  be  of  reliable  make  not  only  to  insure  good 
construction,  but  also  to  make  sure  that  parts  can  be  easily  renewed 
as  needed.  A  larger  range  than  is  needed  for  cookery  is  often  selected 
in  many  homes  where  the  kitchen  fibre  is  used  for  cooking  and  for 
heating  the  house  in  cold  weather.  It  would  be  wiser  in  many  cases 
to  use  a  liquid  fuel  stove  in  summer  for  cooking  purposes  or  else 
to  have  a  small  range  for  cooking  and  an  additional  heater  for  warm- 
ing the  kitchen  in  winter,  thus  saving  fuel  and  avoiding  the  over- 
beating  of  the  house  in  summer.  In  houses  which  have  a  furnace 
or  other  central  heating  system,  the  kitchen  should  be  provided 
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Fig.  SJ^ame  kitchen  as  that  shown  in  fignrt  3.  Steps  have  been 
saved  by  putting  the  sink  and  table  in  more  canvenient  kxsations 
with  respect  to  pantry,  stove,  and  dining  room. 

with  a  radiator  or  hot-air  register  for  heating  purposes.  It  will 
then  be  possible  to  use  a  liquid-fuel  stove  for  cooking  in  winter 
as  well  as  summer,  and  the  price  of  a  kitchen  stove  or  range  may 
be  saved  if  desired,  as  both  types  of  stove  will  not  be  needed. 

THE  LOCATION  OF  THE  KITCHEN  SINK. 

The  place  oif  the  sink,  like  that  of  the  stove,  is  often  apparently 
settled  by  the  builders  of  the  house  without  reference  to  the  house- 
keeper's convenience  and  the  position  of  the  other  kitchen  f umitiu*e. 
If  there  are  water  pipes  or  drainpipes  to  be  considered,  their  position 
can  be  more  easily  changed  than  that  of  the  chimney,  and  should 
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bQ  SO  changed  if  convenience  demands.  The  sink  is  usually  placed 
with  its  long  side  against  the  wall,  but  this  is  not  always  the  best 
plan.  Some  modem  houses  have  the  sink  near  the  middle  of  the 
kitchen,  so  that  it  may  be  used  from  both  sides  instead  of  from  one 
only.  Or,  it  may  be  convenient  in  some  rooms  to  have  the  end 
against  the  wall  and  the  faucets  there,  if  there  is  running  water  in 
the  house,  as  there  should  be  if  possible.  This  reduces  the  danger 
of  breaking  dishes 'by  hitting  the  projecting  faucets.  This  danger 
may  also  be  reduced  by  attaching  short  pieces  of  rubber  hose  to  the 
faucets.  The  sink  and  the  stove  should  be  near  together  to  save  a 
long  journey  across  the  kitchen  when  a  kettle  must  be  filled  or  emptied^ 
but  not  so  near  that  the  heat  will  be  oppressive  when  working  at 
the  sink.  It  should  be  where  there  is  good  light,  but  not  across  the 
main  window  of  the  kitchen,  and  should  always  be  placed  at  a  height 
most  convenient  for  the  worker,  as  discussed  under  ''Proper  height 
of  the  working  surface." 

The  size  of  the  family  and  of  the  kitchen  must  determine  the  size 
of  the  sink,  but  a  short  sink  with  ample  table  and  shelf  room  near  it 
may  be  more  convenient  than  a  long  sink.  Two  smaller  sinks,  one 
for  the  table  dishes  near  the  dining  room  and  the  other  for  general 
use  in  the  kitchen,  are  very  convenient. 

The  material  of  the  sink  should  be  the  best  available,  nonabsor- 
bent  of  grease  as  well  as  of  moisture,  and  there  should  be  no  cracks 
or  square  comers  to  increase  the  work  of  keeping  it  clean.  A  wooden 
sink  and  sink  spout,  even  when  they  receive  an  annual  coat  of  paint, 
will  absorb  moistiwe  and  grease  which  attract  insects,  and  are  likely 
to  be  swarming  with  bacteria  and  to  ''sour''  and  have  an  unpleasant 
odor.  Even  drain  boards  of  wood  are  not  reconamended  unless 
they  have  a  waterproof  finish  of  oil  or  paint.  If  a  wooden  sink  is 
necessary,  it  is  better  to  have  it  metal  lined,  providing  the  sheets 
of  metal,  which  is  usually  tin,  zinc,  galvanized  iron,  copper,  or  lead, 
are  soldered  where  they  are  joined  and  all  parts  of  the  sink,  including 
the  tops  of  the  sides,  are  covered  with  the  metal,  so  that  there  is  no 
chance  for  the  wood  to  absorb  moisture.  Another  plan  is  to  have 
a  cement  sink  built  into  a  wooden  frame  and  lined  with  sheet  copper 
or  tin. 

Iron  sinks  of  good  quality  are  superior  to  wooden  ones,  since  they 
do  not  absorb  grease  or  moistiu^e  and  are  diu^able.  They  are  easily 
kept  clean  if  smooth  (and  they  will  soon  wear  smooth),  but  they 
have  the  disadvantage  of  neither  showing  dirt  nor  proclaiming  their 
cleanliness.  Unless  the  front  is  protected  by  a  strip  of  wood,  the 
dresses  and  aprons  of  the  worker  are  likely  to  become  stained  with 
iron  rust.  A  soapstone  or  a  slate  sink  is  durable,  but  sometimes 
becomes  imeven  with  wear,  and  if  this  happens  much  brushing  and 
scrubbing  are  required  to  remove  the  sand  and  grease  which  gather 
in  the  depressions  when  vegetables  are  cleaned,  dishes  washed,  etc. 
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like  iron,  they  do  not  show  whether  they  are  ctean  or  not.  Enam- 
eled iron  and  porcelain  sinks  are  probably  the  most  satisfactory, 
since  they  are  smooth  and  may  be  easily  kept  clean  and  last  well 
with  careful  use,  but  they  are  more  expensive  than  some  of  the 
other  kinds.  Perhaps  the  ideal  plan  is  to  have  a  porcelain  sink 
for  the  tableware  in  the  kitchen  or  the  pantry  near  the  dining  room, 
and  an  iron  or  soapstone  sink  for  the  heavier  kitchen  ware. 

The  double  sinks,  with  one  basin  for  washing  and  another  for  drain- 
ing dishes,  are  very  convenient,  but  imf  ortunately  they  are  relatively 
expensive.  A  small  sink  with  a  rubber  stopper  for  its  escape  pipe 
may  be  used  as  a  dish  pan  when  two  sinks  are  used. 

The  wall  behind  the  sink  should  be  covered  with  some  material 
which  win  not  absorb  water  or  grease 
and  which  is  high  enough  to  hold  the 
faucets  if  there  are  any.  A  solid  back 
of  the  same  material  as  the  sink  reduces 
the  nxunber  of  places  which  collect  dirt 
and  attract  insects.  Sheet  zinc  may 
be  used  when  a  solid  back  can  not  be 
obtained,  but  it  must  be  carefully  fitted 
and  held  in  place  with  plenty  of  neatly 
set  nails. 

It  is  important  that  the  sink  stand 
true  and  level,  for  if  it  does  not  there 
may  be  a  point  lower  than  the  drain 
where  water  can  settle.  Many  good 
sinks  are  built  with  a  slight  slope 
toward  the  drain.  In  case  water  is 
scarce  and  it  is  difficult  to  flush  the 
drainpipe  properly  after  the  sink  has 
been  used,  it  may  be  better  to  wash 
dishes  on  the  table  and  carry  away  the 
waste  water.  Openings  to  all  pipes  in 
tube  and  sinks  should  be  screened  to 
prevent  clogging  of  the  drains. 

The  plumbing  should  be  easy  of 
access,  and,  therefore,  it  is  better  that 
tiiere  should  be  no  closet  under  the 
sink.  Hooks  or  shelves  under  the 
sink  or  near  it  wiU  accommodate  everything  usually  kept  in  the 
dark,  often  musty,  ''sink  closet"  of  older  kitchens.  A  ''sink 
closet "  can  be  kept  sweet  and  clean,  but  it  means  extra  work  to  do 
it.  It  is  far  wiser  to  have  things  in  sight  and  in  order  than  to  have 
the  extra  work  of  keeping  the  "sink  closet"  clean  or  run  the  risk  of 
having  it  an  untidy  place,  which  is  no  better  just  because  it  is  out  of 


Fig.  6.— a  table  which  Is  too  low  may 
be  raised  to  the  correct  height  by 
placing  under  each  1^  a  block  of 
wood,  the  top  of  the  block  being  hol- 
lowed out  to  prevent  the  table  from 
slipping. 
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s^ht.  If  there  is  a  shelf  under  the  sink  it  should  be  from  4  to  6 
inches  narrower  than  the  sink  and  at  such  a  height  that  one  can 
easily  clean  the  floor  under  it. 

There  should  be  a  wide  shelf  or  dram  board  on  each  side  of  the 
sink  on  a  level  with  the  rim  of  the  latter,  one  to  receive  soiled  dishes 
and  the  other  clean  ones.  Some  housekeepers  have  these  covered 
with  zinc,  but,  as  in  all  other  places  where  it  is  used,  the  metal  must 
be  neatly  fitted  and  closely  fastened  down  so  as  not  to  leave  any 
chance  for  loose,  rough  edges,  or  to  provide  breeding  places  for  insects 
or  a  lodging  place  for  grease  and  dirt.  If  there  is  no  place  for  per- 
manent shelves,  sliding  or  hinged  shelves  may  be  used.  A  right- 
handed  person  usually  holds  the  dish  in  the  left  hand  while  washing 
or  wiping  it,  and  the  dishcloth,  dish  mop,  or  towel  in  the  right  hand. 
It  is  convenient,  therefore,  to  have  the  dishes  move  from  right  to 
left  as  they  pass  from  dish  pan  to  rinsing  pan,  and  from  rinsing  pan 
to  drainer  and  tray.  This  should  be  kept  in  mind  and  a  drain  board 
placed  at  the  left  of  the  sink. 

SHELVES,  CLOSETS.  ETC. 

In  planning  the  storage  places  in  the  kitchen  and  pantries,  the 
main  factors  to  be  considered  are  to  keep  each  article  near  the  place 
where  it  is  most  frequently  used,  to  place  the  closets,  shelves,  and 
drawers  where  they  are  easily  accessible  and  easily  kept  clean,  where 
they  will  not  be  in  the  way,  and  where,  as  far  as  possible,  they  will 
utilize  space  otherwise  wasted.  To  insure  cleanliness  they  sho^old 
be  made  of  good  wood,  free  from  holes,  knots,  or  other  roughness 
Ukely  to  catch  dirt  and  harbor  insects.  A  further  help  in  making 
shelves  easy  to  clean  is  to  leave  a  small  space,  say  half  an  inch  wide, 
between  the  back  edge  of  the  shelf  and  the  wall. 

Comer  closets  furnish  an  excellent  method  of  utilizing  space  often 
of  little  value  in  the  room  otherwise.  The  triangular  space  is  not 
very  convenient  for  dishes,  but  serves  well  for  a  broom  and  cleaning 
closet.  Narrow  shelves  sometimes  economize  space  better  than  wide 
ones,  for  all  the  articles  on  them  can  be  easily  reached,  whereas  on 
the  wide  ones  either  part  of  the  shelf  room  is  wasted  or  the  things 
in  front  must  be  moved  to  get  at  those  behind.  A  shelf  not  more 
than  4  inches  wide  will  conveniently  hold  spices,  flavoring  extracts, 
baking  powder,  and  materials  of  this  kind.  Fitting  deep  shelves 
with  shallow  boxes  or  "trays"  (Ught  wooden  boxes  with  sides  about 
four  inches  high  and  with  a  knob  or  handle  on  the  front  end  so  they 
can  be  conveniently  moved)  is  often  worth  while.  These  shallow 
boxes  can  be  filled  with  bottles,  cans,  and  other  small  articles  neatly 
arranged.  To  take  out  the  tray,  select  the  article  one  wishes,  and 
replace  the  tray  is  much  more  convenient  than  moving  a  large  num- 
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ber  of  things  about  on  the  shelf  until  one  finds  something  which  may 
be  at  the  back  of  it,  and  leaves  the  articles  'in  much  better  order. 
Such  a  device  as  this  (and  it  can  be  made  at  home)  has  been  tested 
and  proved  its  usefulness. 

It  is  often  poor  economy  of  space  to  put  shelves  all  the  way  up  the 
wall  of  a  high  room,  for  even  with  a  stepladder  considerable  effort  is 
required  to  reach  the  things  at  the  top.  Certainlyno  articles  which 
are  used  at  all  frequently  should  be  kept  on  high  shelves.  Practical 
housekeepers  usually  keep  on  open  shelves  disHes  and  supplies  which 
are  frequently  used  or  from  which  any  dust  can  be  readily  removed, 
and  in  closed  cupboards  those  which  are  seldom  used  or  which  dust 
might  injure.  However,  the  general  tendency  nowadays  seems  to  be 
away  from  closed  cupboards.  If  doors  are  used,  ample  space  should 
be  allowed  in  the  room  for  them  to  swing  out.  If  space  is  limited, 
two  narrow  doors  may  be  better  than  one  wide  one,  or  the  doors  may 
be  made  to  slide  instead  of  swing.  Where  any  kind  of  a  door  is 
impracticable,  a  ciu^tain  on  a  spring  window-shade  fixture  may  be 
used,  but  it  should  be  made  of  material  easy  to  take  down  and  to 
wash  or  else  should  be  replaced  as  often  as  soiled.  Glass  doors  have 
the  advantage  of  displaying  the  contents  of  the  shelves,  but  the 
disadvantage  of  being  easily  broken.  In  the  cellar  or  cool  pantry 
frames  with  wire  netting  may  be  used  in  place  of  doors  as  a  protection 
against  vermin. 

For  general  use  in  the  kitchen  drawers  are  less  convenient  than 
shelves,  because  more  work  is  required  to  open  and  shut  and  to  clean 
them;  they  are  also  more  expensive  than  open  shelves.  For  towels 
and  cloths,  however,  a  few  are  almost  indispensable.  Gean  old 
cloths  which  may  be  thrown  away  after  use,  new  cheesecloth  for 
miscellaneous  purposes,  squares  of  scrim  or  flannel  for  straining, 
etc.,  and  old  newspapers  for  wiping  stove  and  for  other  uses  will 
be  foimd  a  great  convenience.  A  chest  of  drawers  on  casters  or  a 
small  bureau  is  often  more  convenient  than  built-in  drawers. 
For  most  kitchen  pm^oses  shallow  drawers  are  better  than  deep 
ones,  because  the  contents  require  less  handling.  One  of  the  kitchen 
cabinets  now  on  the  market  may  be  foimd  less  expensive  to  install 
than  its  equivalent  in  closets,  shelves,  bins,  etc.,  and  it  will  often 
save  much  of  the  labor  of  preparing  meals  by  grouping  in  one  place 
the  ingredients,  appliances,  and  working  space  required. 

CONCLUSION. 

In  planning  a  new  home  or  remodeling  an  old  one  it  should  always 
be  borne  in  mind  that  the  placing  of  the  stove,  sink,  and  work  table 
in  such  a  way  as  to  secure  the  advantages  discussed  in  the  preceding 
pages  will  save  the  housekeeper  m,any  steps  in  the  tasks  of  the  kitchen. 
Time  and  energy  will  also  be  saved  if  the  shelves,  cupboards,  and* 
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drawers  are  located  near  the  place  where  the  supplies  or  equipmeiLt 
which  they  are  to  oontilin  are  to  be  used,  and  they  will  be  even  more 
convenient  if  they  are  so  planned  that  their  contents  may  be  easily 
and  quickly  removed  or  replaced.  In  selecting  the  equipment  only 
that  which  is  most  convenient  and  durable  should  be  purchased.  As 
in  any  well  regulated  workshop,  Idl  the  equipment  necessary  for  the 
convenience  of  the  worker  should  be  supplied,  but  that  equipment 
should  be  installed  first  of  all  which  will  be  used  most  often,  and  it 
should  be  of  such  a  character  and  so  located  that  it  will  result  in  the 
greatest  saving  of  labor. 
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REMOVAL  OF  GARUC  FLAVOR  FROM  MILK  AND 
CREAM. 

- '. ;  Of 

It  is  a  well-known  fact  that  when  cows  eat 
within  four  hours  before  milking  there  is  imparted 

disagreeable  flavor  and  odor.     This  flavor  ia  nc _^   __ 

but  it  lowers  the  conunercial  value  of  the  milk.     Aa^r^ethi 
fore,  which  will  remove  this  flavor  and  odor  shoul    '  -   '  ' 

dairymen.  

THE  EXPERIMENTAL  MILK. 

In  all  our  experiments  milk  with  a  strong  onion  flavor  was  used. 
The  milk  was  prepared  by  feei^ng  a  cow  with  three-fourths  of  a  poimd 
of  wild  onion  or  garlic  20  minutea  before  mUkii^,  and  we  believe  that 
the  mUk  so  obtamed  has  as  strong  a  flavor,  probably  stronger,  than 
any  commercial  milk  so  tainted. 

DESCRIPTION  OF  PROCESS. 

Briefly  stated,  the  process  which  we  have  used  for  removiM 
onion  or  garlic  flavor  from  tnilfe  consists  in  blowing  air  through  milk 
which  is  heated  to  at  least  145°  F.  The  apparatus  used  in  our  work 
is  shown  in  figure  1 .  It  consists  of  a  round,  open-top  tin  tank,  A, 
of  about  4  gallons  capacity,  surrounded  bv  a  water  jacket.     Sup- 

Eorted  above  tank  jI  is  a  second  tank,  B.  Tank  B  has  a  perforated 
ottom,  the  holes  being  about  one  thirty-second  of  an  inch  in  diame- 
ter, placed  at  a  distance  of  about  one-half  inch  apart.  This  tank 
stands  about  3  inches  above  tank  A,  and  is  supported  by  four  legs. 
There  is  left,  therefore,  an  open  space  between  the  two  tanks  through 
which  the  Mr  escapes  after  its  passage  through  the  milk.  An  air 
•pipe  extends  to  within  one-half  mch  of  the  bottom  of  tank  A.  A 
pmnp  is  also  provided  with  connections  to  both  tanks. 

The  method  for  removing  onion  or  garlic  flavors  b  as  follows: 
Milk  is  placed  in  tank  A  and  heated  to  145°  F.  by  means  of  hot  water 
in  the  water  jacket.  During  the  heating  the  milk  is  agitated  by 
mechanical  means.  It  is  possible  that  a  alight  a^tation  by  air  would 
act  as  well  as  a  mechanical  stirrer,  but  if  such  a^tation  is  too  violent 
it  may  chum  the  fat  in  the  cold  m'dk.  When  the  temperature  has 
reached  145°  F.  air  under  pressure  is  blown  into  the  milk  through  the 
air  pipe,,  which  extends  nearly  to  the  bottom  of  tank  A.  This  air 
causes  a  violent  agitation  of  the  milk.     When  the  air  is  turned  on, 
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the  milk  pump  is  started  and  milk  is  pumped  from  tank  A  to  tank  B, 
from  which  it  flows  through  the  perforated  bottom  and  returns  to 
tank  A  in  fine  streama  after  the  manner  of  rain.  The  pumping  is 
continued  throughout  the  blowing  process.  The  principal  object 
of  tank  -B  is  to  cause  milk  to  drop  into  tank  A  in  such  manner  as  to 
destroy  the  layer  of  foam  which  forms  on  the  milk  which  is  being 
treated  with  air  in  the  lower  tank.  This  method  of  allowing  the  milk 
to  fall  in  fine  streams  also  aids  in  aeration  and  therefore  hdps  in  the 
removal  of  the  onion  or  garlic  flavor. 


r>E^rORAT£l>      JBOTTOM 


SUPPORTS      POR     TANK  B 


^^^AtR    P/PC 


Fio.  1.— Apparatus  for  removing  wild  onion  or  garlic  flavor  from  milk  or  oream. 

Air  was  obtained  from  the  laboratory  pressure  air  line,  and  about 
one-fifth  of  a  cubic  foot  of  air  per  gallon  oi  milk  per  minute  was  used. 

PROCESS  MOST  SATISFACTORY  AT  145<'  F. 

In  developing  this  process  a  large  number  of  experiments  were 
performed,  using  various  temperatures.  It  was  found  that  some  of 
the  onion  or  garlic  flavor  could  be  removed  by  blowing  cold  milk, 
but  it  was  impossible  to  remove  it  entirely  in  any  length  of  time 
which  would  be  practical  for  commercial  use.  In  one  experiment  milk 
with  a  strong  onion  flavor  was  blown  for  two  hours  at  a  temperature 
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ranging  from  50*^  to  68°  F.  and  the  flavor  was  not  removed.  The 
temperature  was  then  raised  to  145®  F.  and  after  five  minutes  blowing 
the  onion  flavor  was  entirely  removed.  It  was  also  found  that  when 
cold  milk  is  violently  agitated  by  air  the  fat  chums,  and  when  the 
milk  is  subsequently  heated,  followed  by  cooling  and  bottling,  as  in 

EasteuTizatioU;  a  tmn  layer  of  butterfat  forms  on  the  surface  of  the 
ottled  milk.  When  milk  was  blown  at  temperatures  from  70®  to 
100®  F.  a  la^eT  of  melted  fat  formed  in  some  cases  during  the  blowing 
process.  This  was  never  observed  when  the  temperature  of  the 
milk  during  blowing  was  140®  F.  or  above. 

RESULTS  OF  EXPERIMENTS  AT  VARIOUS  TEMPERATURES. 

Since  the  best  results  were  obtained  when  the  milk  was  treated  at 
temperatiu*es  above  140®  F.,  the  results  of  a  few  experiments  on  milk 
and  cream  which  show  the  length  of  time  required  to  remove  the  onion 
or  garlic  flavor  have  been  tabulated  in  Table  1.  In  experiments  Nos. 
1  and  2  the  milk  was  blown  without  the  use  of  the  upper  tank  B,  while 
in  experiments  Nos.  3  and  5,  at  the  same  temperatiKe,  tank  B  was 
used.     The  same  volume  of  air,  about  one-fiftn  of  a  cubic  foot  per 

fallon  per  minute,  was  used  in  these  experiments.  It  will  be  seen, 
owever,  that  the  onion  flavor  was  removed  more  quickly  in  experi- 
ments 3  and  5  when  tank  B  was  used.  It  is  probaole  that  the  milk 
falling  from  tank  B  in  fine  streams  breaks  up  the  layer  of  foam  on 
the  milk  in  tank  A  and  therefore  aids  in  the  escape  of  the  onion  flavor, 
which  is  volatile.  The  milk  also  is  probably  aerated  when  falling  in 
this  manner. 

Table  1, — Time  required  to  remove  onion  o^arlic  flavor  from  milh  and  SO  per  cent 

cream  at  various  temperatures. 


Experiment. 


2,  milk  1 
S^mllk. 
4  milk. 
6,  milk. 

6,  cream 

7,  cream 

8,  cream 

9,  cream 


Temper- 
atm'e. 


145 
145 
145 
160 
145 
140 
150 
145 
160 


Original 
oiiK>n 
flavor. 


Strong.. 

..do 

. .do. . .. 
. .do. . .. 

..do 

..do 

..do.... 

..do 

. .do. . .. 


Oniom  flavor  after  blowing  for  period  of— 


10  minutes. 


Strong. 


Medium... 
Verylalnt. 


Faint. 


15  minutes. 


Very  faint. 
Faint 


Medium.. 


20  minutes. 


Faint.. 
Absent. 


Faint. 


30  minutes. 


Medium... 

Faint 

Very  faint. 


Absent 

Medium... 
Very  faint. 

...do 

...do 


Experiment. 


l^mUki 

2,  milk  1 

3,  milk. 

4,  milk. 

5,  milk . 

6,  cream 

7,  cream 

8,  cream 

9,  cream 


Temper- 
ature. 


145 
145 
145 
160 
145 
140 
150 
145 
160 


Original 
onion 
flavor. 


Strong . . 

...do 

...do 

..do 

. .  .do .. . . 

..do 

..do.... 

...do 

...do .... 


Onion  flavM*  after  blowing  for  period  of— 


40  minutes. 


Very  faint.. 

Faint 

Absent 


Absent. 


45  minutes. 


Medium. 
Absent.. 
..do 


50  minutes. 


Faint. 


60  minutes. 


Absent. 


Very  faint. 


75  minutes. 


Absent 


1  Upper  tank  with  perforated  bottom  not  used. 
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Experiment  No.  4  shows  that  the  onion  flavor  in  milk  is  removed 
more  quickly  when  the  milk  is  heated  to  160°  F.  There  is  produced, 
however,  at  this  temperature  a  cooked  taste  and  the  cream  line  is 
reduced  to  a  greater  extent  than  when  the  milk  is  heated  and  blown 
at  145°  F.  When  milk  was  blown  at  145°  F.  the  experiments  showed 
that  there  was  about  a  50  per  cent  reduction  in  the  cream  line.  The 
effect  on  the  cream  line  wlQ  vary  with  the  amoimt  of  agitation  of  the 
milk  and  the  length  of  the  blowing  period. 

It  is  seen  from  the  table  that  the  onion  or  garlic  flavor  was  removed 
entirely  from  milk  at  the  temperatures  given  in  from  30  to  60  minutes. 
It  is  evident,  of  course,  that  the  length  of  the  blowing  period  wiU 
depend  upon  the  strength  of  the  flavor  in  the  milk.  In  one  experi- 
ment not  shown  in  Table  1  the  flavor  was  removed  by  five  minutes 
blowing.  In  this  case,  however,  the  onion  or  garUc  flavor  was  not 
strong  m  the  milk  before  treatment. 

REMOVmG  THE  FLAVOR  FROM  CREAM. 

• 

In  order  to  remove  the  flavor  from  cream  it  was  foimd  that  in 
general  a  slightly  longer  blowing  period  was  required  than  in  the 
case  of  milk.  The  resmts  of  four  experiments  with  30  per  cent  cream 
are  shown  in  Table  1 .  Here  again  tne  results  show  that  the  onion  or 
garlic  flavor  may  be  removed  more  quickly  at  160°  F.  than  at  140° 
or  145°  F.  It  would  probably  be  possible  to  use  160°  F.  when  the 
cream  is  to  be  used  for  outter  making,  but  for  direct  consumption  the 
cooked  taste  produced  by  long  heating  at  160°  F.  is  imdesirable. 

EVAPORATION. 

When  milk  or  cream  is  treated  by  this  process  it  was  foimd  that 
there  is  a  loss  by  evaporation  which  amounts  to  2  or  3  per  cent. 
Therefore  it  is  advisable  to  use  the  minimiun  amount  of  air  which  wiU 
remove  the  onion  or  garlic  flavor. 

COMMERCIAL  USE  OF  THE  PROCESS. 

The  application  of  this  process  6n  a  commercial  scale  would  be  sim- 
ple, as  an  ordinary  tank  could  be  used  with  another  tank  with  a  per- 
forated bottom  supported  above  it.  The  size  of  the  air  blower  neces- 
sary to  supply  air  wiU  depend  upon  the  amount  of  milk  to  be  blown 
and  the  depth  of  the  milk,  since  air  has  to  be  forced  to  the  bottom  of 
the  tank.  It  is  desirable  that  the  air  be  filtered  and  washed  before 
its  passage  into  the  milk,  in  order  to  remove  dust. 

Any  of  the  manufacturers  of  air  blowers  will  determine  the  size 
necessary  when  supplied  with  the  proper  data;  that  is  to  say,  the 
amount  of  air  pressure  which  the  blower  must  provide. 

The  experiments  indicate  that  onion  or  garlic  flavor  may  be  removed 
on  a  commercial  scale  from  miUc  and  cream  by  the  simple  process 
which  has  been  described.  It  is  beUeved  that  tne  milk  or  cream  for 
direct  consumption  should  be  heated  and  blown  at  145^  F.  in  order  to 
obtain  the  best  results,  but  the  temperature  used  and  the  method  of 
application  of  the  process  will  depend  upon  the  particular  needs  of  the 
creamery  operator. 

o 
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BIRD  HOUSES  AND  HOW  TO  fS^U^  Tll^A^ 

By  Ned  Deakburk,     1    -  -  .  i    '  -    ' 

A»»i*Umt  Biologitt.       \  '      ^  ,i       ■'''        ^  ■'' 

INTEODUCTION.  \^    '       ^      '      ' 

Birds  may  be  gathered  about  ua  in  all  seasona  of  the'year  with 
easo  and  certainty  merely  by  offering  what  they  desire.  In  winter 
they  are  often  pushed  for  food,  and  if  we  supply  this  need  they  will 
report  daily  at  the  lunch  counter  and  help  to  relieve  the  tedium 
of  our  indoor  life.  In  summer  they  care  less  for  food  provided  by 
their  human  friends,  and  other  means  must  be  sou^t  to  attract  them 
about  the  home.  They  appreciate  fresh  water  for  bathing  and 
drinking.  A  shallow  pool  of  varying  depth,  if  only  a  foot  across, 
becomes  on  hot  days  a  center  of  attraction  for  all  the  birds  in  the 
vicinity,  and  it  may  be  made  with  little  effort  and  material;  only  a 
small  amount  of  cement  is  required,  or,  if  that  be  lacking,  a  pan  with 
stones  in  it  set  in  the  ground  will  be  equally  serviceable.  Trees, 
shrubs,  and  vines  bearing  fruit  relished  by  birds  are  great  attractions 
in  their  season.' 

Birds  are  desirable  about  premises  not  only  on  account  of  their 
beauty  and  song,  but  because  of  their  economic  worth.  They  are 
especially  useful  as  insect  destroyers  during  the  breeding  period, 
when  they  have  to  work  early  and  late  to  obtain  sufficient  food 
for  their  nestlings,  and  their  movements  at  this  time  are  more  in- 
teresting than  during  any  other  season.  There  is,  therefore,  a  double 
purpose  in  offering  them  special  nesting  facilities.  If  mud  is  available, 
swallows,  robins,  and  phoebes  will  found  and  wall  their  nests  with  it. 
If  we  put  out  feathers,  bits  of  wool,  or  twine,  a  dozen  different  kinds 
of  birds  will  make  use  of  them.  If  we  furnish  safe  retreats  in 
which  they  can  rear  their  young  comfortably,  most  of  them  will  be 
occupied.     In  fact  no  attraction  for  summer  birds  is  more  effectual 
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than  a  series  of  houses  suited  to  the  needs  and  habits  of  the  various 
kinds  of  house  birds. 

A  few  years  ago  only  four  species  were  commonly  regarded  as  house 
birds — the  house  wren,  the  bluebird,  the  tree  swallow,  and  the  martin. 
Since  the  movement  to  protect  birds  and  make  neighbors  of  them 
began,  however,  their  natures  and  needs  have  become  better  imder- 
stood,  and  it  is  now  known  that  many  other  species  will  avail  them- 
selves of  houses  constructed  for  them  by  their  human  friends.  The 
practice  of  erecting  bird  houses  in  this  coimtry,  while  now  nation-wide, 
is  not  so  common  and  uniformly  distributed  as  it  should  be,  and  more 
.extended  provisions  of  this  nature  can  not  fail  to  result  in  a  largely 
increased  number  of  house  birds. 

HOUSE  BIRDS  INCREASING  IN  NUMBER. 

The  habit  of  nesting  in  bird  houses  has  been  adopted  by  indi- 
viduals of  many  species  which  would  not  ordinarily  be  expected  to 
make  use  of  such  homes,  and  this  may  be  taken  as  indicating  that  it 
wUl  become  more  general  from  year  to  year  as  faciUties  are  afforded 
and  as  the  number  of  birds  hatched  in  houses  increases. 

That  western  wrens  and  bluebirds  should  take  as  naturally  to 
artificial  shelters  as  did  their  eastern  relatives  was  to  be  expected. 
On  the  other  hand,  the  use  of  houses  by  birds  which  until  recently 
had  persistently  ignored  them  is  surprising  and  must  be  considered 
a  victory  for  those  who  have  studiously  attempted  to  enlarge  their 
circle  of  feathered  neighbors. 

Woodpeckers,  nuthatches,  and  titmice  excavate  their  own  houses, 
usually  new  ones  each  year,  leaving  the  old  homes  to  less  capable 
architects.  Builders  of  artificial  houses  generally  go  to  the  woodpecker 
for  designs,  and  by  varying  styles  to  suit  the  tastes  of  different  kinds 
of  birds,  have  been  rewarded  by  such  tenants  as  chickadees,  tufted 
titmice,  white-breasted  nuthatches,  Bewick  and  Carolina  wrens, 
violet-green  swallows,  crested  flycatchers,  screech  owls,  sparrow 
hawks,  and  even  some  of  the  woodpeckers,  the  master  builders 
themselves.  Fhckers  readily  accept  houses  built  according  to  their 
standards.  Red-headed  and  golden-fronted  woodpeckers  are  willing 
occupants  of  artificial  houses,  and  even  the  downy  woodpecker,  that 
sturdy  little  carpenter,  has,  in  one  instance  at  least,*  deemed  such  a 
home  a  satisfactory  abode  in  which  to  raise  a  family.  Shelters  having 
one  or  more  sides  open  are  used  by  birds  which  would  never  venture 
into  dark  houses  suited  to  woodpeckers.  They  have  been  occupied 
by  robins  and  brown  thrashers,  and,  in  one  instance,  by  a  song  spar- 
row.^ 

^  Reported  by  Jefferson  Butler  as  occiuring  ou  the  Ford  fftim,  near  Delxoit,  where  great  paJns  ha-ve  been 
taken  to  provide  for  birds. 

*  This  song  sparrow  record  is  another  surprise  from  the  Ford  farm,  announced  by  Mr.  Butler,  which  is 
very  encouraging  to  those  experimenting  with  bird  houses. 
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The  number  of  house  birds  may  be  still  further  augmented  as  time 
goes  on.  All  of  the  commoner  woodpeckers  are  likely  to  be  included, 
as  are  several  of  the  small  owls  and  wrens,  and  a  few  of  the  wild 
(lucks,  as  the  golden-eye.  The  wood  duck  is  already  known  to  use 
nesting  boxes.  Houses  set  close  to  streams  in  the  western  mountains 
will  probably  be  occupied  by  ousels  or  dippers.  Florida  grackles 
sometimes  breed  in  flicker  holes  and  may  be  expected  to  occupy 
houses  now  and  then.  In  every  locality  having  trees  there  is  a  group 
of  birds  ready  to  appropriate  houses  when  they  have  the  opportunity. 

SUGGESTIONS  FOR  CONSTRUCTING  HOUSES. 

House  birds  diflfer  decidedly  in  their  requirements.  For  those 
which  usually  excavate  homes,  for  themselves,  the  diameter  of  the 
entrance  and  the  depth  and  diameter  of  the  cavity  must  be  in  accord 
with  their  specific  standards.  Some  birds  are  satisfied  with  almost 
any  sort  of  a  lodging.  Bluebirds  and  wrens,  for  example,  are  con- 
tent to  build  in  tomato  cans,  although  chickadees  and  nuthatches 
disdain  them.  Wood  is  a  better  building  materia]  than  metal  or 
earthenware.  Entrance  holes  should  be  countersunk  from  the  out- 
side to  exclude  rain.  Heads  of  nails  and  screws  should  be  set  rather 
deeply  and  covered  with  putty.  All  houses  should  be  easy  to  open 
for  cleaning.  A  perch  at  the  entrance  is  unnecessary  and  may  even 
be  an  objection,  as  it  is  frequently  used  by  English  sparrows  while 
they  twitter  exasperatingly  to  more  desirable  occupants.  To  provide 
for  proper  ventilation  a  row  of  small  holes  is  sometimes  bored  just 
beneath  the  eaves,  but  there  should  never  be  a  ventilating  hole 
lower  than  the  entrance,  and  joints  should  be  made  tight,  as  drafts 
of  air  are  dangerous.  In  case  there  is  danger  that  rain  may  be 
driven  in  through  the  door,  a  small  drainage  hole,  which  will  be 
covered  by  the  nest,  may  be  made  in  the  middle  of  the  floor. 

Tlie  appearance  and  durabiUty  of  houses  are  improved  by  a  coat 
of  paint.  A  neutral  shade  of  green  or  gray  is  suitable  for  houses 
mounted  in  trees,  while  those  on  poles,  being  conspicuously  placed, 
lend  themselves  harmoniously  to  the  landscape  when  painted  white. 

The  dimensions  of  nesting  boxes  shown  in  Table  1  are  taken  from 
the  experience  of  successful  builders  and  from  measurements  of 
woodpecker  holes. 
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HOUSE  PLANS. 

Possibilities  in  the  way  of  improvising  bird  houses  with  very  httie 
work  are  suggested  in  figm-es  1  and  2.     Ordinary  tomato  cans  treated 
in  wther  of  the  ways  here  indicated  will 
be   tenanted    by   wrens  and    bluebirds. 
The    cans    oug^t 
always    tQ    be 
placed  in  shaded 


Fm.  I.— Toroslo  can,  with 
(am  end  renu>veil,  bs- 
t«nedlotopofpost.  Hole 
cat  fn  ilde  lor  tntmice. 
enllable  ta  blueblrda 
or  wrens  ff  put  in  sbBilj 


n  wltb  circular  pi 
o[  bcoid  &tt€d  la  one  ond,  to  roi 
house  (or  bluebirds  or  wrens . 


places,  as  the  metal  beC'Omes 
very  hot  in  the  sun. 

Bird  houses  in  the  South- 
em  States  have  long  been  made  from  gourds.  The 
entrance  is  in  the  side  and  a  drain  hole  in  the  bot-  rio.a.-GouriiiM 
torn,  as  shown  in  figure  3.  A  piece  of  wire  through 
the  neck  for  mounting  it  completes  the  house,  A  number  of  gourds 
thus  prepared  and  strung  on  a  pole  seems  to  make  a  satisfactory  tene- 
ment house  for  a  colony  of  martins.  Used  singly  they  are  equally 
weU  adapted  to  wrens  and  bluebirds.  While  gourds  are  not  durable 
when  exposed  to  the  weather  they  are  easily  replaced. 
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Ordinary  wooden  boxes,  if  clean,  can  be  made  into  bird  houses  by 
merely  nailing  on  a  cover  and  cutting  out  an  entrance  hole.  Such 
makeshifts  are  rarely  weatherproof  and  are  never  pleasing  to  the  eye. 

Branches  containing  real  woodpecker  holes,  when  ob- 
tamable,  are  perhaps  the  best  attraction  that  can 
be  offered  most  house  birds  in  the  breeding  season. 
By  carefidly  fitting  such  a  branch  to  a  fruit  or  shade 
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Fig.  5.— f  rourds  (or  wrens  or  bhieblrcto. 


Fio.  6.— Uouse  made 
from  bolkyw  log. 


Fio.  4.— Gourds  *r 
ranged  for  martins. 


tree  its  foreign  origin  will  scarcely  be  noticed.    The 

house  shown  in  figure  6  is  suitable  for  use  in  trees. 

It  is  made  from  a  log  or  large  branch,  hollowed  by 

decay,  and  fitted  with  a  top  and  bottom  as  illustrated 

in  the  figure.     The  cover 

is  to  go  on  after  the  log  is 

fastened  in  place.  Either 
the  top  or  bottom  should  be  removable. 
Methods  of  doing  this  are  shown  in  figures 
23  and  26.  Another  way  of  making  a  log 
house  is  to  split  a  straight-grained  log  2 
feet  or  more  in  length  through  the  middle 
and  then  to  cut  out  a  cavity  with  a  gouge. 
The  excavations  in  the  two  halves  can  be 
made  to  match  exactly  by  means  of  a 
pattern  or  template  having  the  size  and 
shape  desired  for  the  proposed  cavity 
through  the  plane  of  cleav^e.     Figure  7  "~ 

shows  the  appearance  of  such  a  house  and  how  to  place  the  template 
symmetrically  on  each  half  of  the  stick.  The  top  of  this  house 
should  be  covered  with  tin  or  zinc  to  keep  out  moisture.  The  halves 
should  be  fastened  together  with  screws  to  allow  the  house  to  be 
taken  apart  and  cleaned. 


it.:  ■  -  --■rill---.- 
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¥n.  r.—LcK^ltanA  lull 
out  to  fonn  >  cavity.  I 
(eClur.   Tapriionld  b«< 


Phcebes  like  to  nest  about  buildings,  and  a  simple  Bh«lf  under  the 
roof  of  a  porch  or  shed  is  all  they  require.  If,  however,  it  is  desirable 
til  have  them  stay 
outside,  the  shelf 
must  be  provided 
with  a  roof.  Figure 
8  shows  a  shelf 
shielded  from  the 
weather  by  one  wall 
and  a  roof.  This 
shelf  if  placed  high 
under  the  eaves  of  a 
two-etory  bmlding 
may  attract  barn 
swallows;  phosbes 
and  robins  also  are  hkely  to  build 
upon  it  if  it  is  not  less  than  S  feet 
gongBd  from  the  ground.  In  some  cases 
""^taT  *''  '"^  ^  advisable  to  leave  only 
one  aide  open. 

A  nest  shelter  designed  to  be  placed  in  shrubbery  for  catbirds, 
brown  thrashers  and  song  sparrows  is  shown  in  figure  10.  As  it 
requires  httlo  lumber  or 
labor,  one  may  well  be 
placed  in  every  patch  of 
weeds  or  brush  fre- 
qaented  by  these  birds. 
Fastened  to  a  large  hor- 
izontal branch  or  ld  a 
crotch  of  a  tree  it  is  likely 
to  be  used  by  robins. 
The  house  shown  iu  figures  12  to  15  ia  de- 
signed to  b©  set  on  a  pole  or  a  tree  stub  for 
the  use  of  swal- 
lows especially. 
Itcao  becleaned 
by  simply  lift^ 
ing  the  box  from 
its  base.  Bluebirds  and  wtctis,  as  well 
as  swallows,  nost  in  this  style  of  house  i 
though  they  prefer  a  deepn*  cavity. 
Another  pole  house  is  shown  in  figure  1 7. 
This  is  essentially  after  the  woodpecker 
model  and  is  suitable  for  bluebirds.  By 
relea^ii^  the  hooks  which  fasten  the  box  to  the  base,  cleaning  is  easy. 
Figure  19  illustrates  a  house  to  bo  attached  to  a  tree.     It  can  be 
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shown  In  figure  8. 
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Fig.  16.—Lumb€r  diagrams  for  building  house  Pio.  17.— Diagrammatio  drawings  of  bluebird  house.  This 
shown  in  figures  12  to  15.  Thickness  of  house  can  be  removed  from  its  floor  by  unfastening  two 
boards  |  inch.  wire  hooks. 


Fig.  18. — Lumber  diagrams  of  house 
shown  in  figure  17.  Thickness  of 
bocKrds  f  inch. 


Fig.  19.— Style  of  house  suitable  for 
sparrow  hawks,  screech  owls,  blu&> 
birds,  and  wrens.  Designed  to  be 
placed  in  trees.  Bottom  can  be 
removed  by  turning  button. 


jh    1    ik 


Fig.  20.— Section  of 
house  shown  in 
figure  19. 


J^^^ 


Fig.  21.— Diagrams  of  house  shown  in  figure  19  for  sparrow  hawks 
and  screech  owls.    Thickness  of  boards  f  inch. 
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Fig.  22.— Diagrams  of  hoose  shown  in  figure  19  for 
bluebirds.    Thickness  of  boards  }  inch. 


Opened  for  cleaning  by  turning  a  button  and  removing  the  bottom. 

Tliis  house  is  easy  to  build  and  if  suitably  proportioned  is  adapted 

to  a  great  variety  of  birds.     Plans  are  fiu*nished  for  two  sizes — one 

for  bluebirds  and  the  other  for 

screech  owls  or  sparrow  hawks.  y'      ^^'^ 

The  flicker  house  shown  in  ' — ^     - 

figure  23  is  designed  to  be  placed 

on  a  post  or  the  stub  of  a  tree. 

The  roof  can  be  lifted  in  the 

same  way  that  a  stopper  is  re- 
moved from  a  bottle.     A  house 

suitable  for    members   of    the 

woodpecker  family  and  also  for 

nuthatches  and  titmice,  including  chickadees,  is  shown  in  figure  26. 

It  is  attached  to  boles  of  trees.     The  bottom  is  removable,  as  appears 

in  figure  26. 

Figure  29  shows  a  house  designed  for  wrens  and  house  finches. 

For  wrens  it  may  be  placed  on  a  tree  or  fence  post.     If  attached  near 

the  eaves  of  a  building,  house  finches  or  wrens 
will  use  it.  The  front  gable  is  open,  entrance 
to  the  room  below  being  through  the  rear  of 
the  upper  floor.  This  house 
can  be  opened  for  cleaning 
by  lifting  out  the  upper  floor. 
Martin  houses  are  built 
on  the  apartment  plan  to 
satisfy  the  social  instinct  so 
marked  in  martins  but  so 
conspicuously  lacking  in 
most  other  birds.  They 
usually  contain  not  less  than 
10  or  12  rooms  and  for  this 
reason  are  relatively  compK- 
cated,  especially  if  they  are 
miniatures  of  elaborate 
buildings,  as  is  often  the 
case.  Like  the  single  room 
houses,  they  should  be  easy 
to  inspect  and  clean  from 
top  to  bottom  and,  if  possi-  ^, 
ble,  should  be  made  proof 
against  the  English  sparrow.     An   attempt 

to  combine  these  essentials  in  a  plain  house  is  illustrated  in  figure 

32.     The  body  of  this  house  slides  upon  its  pole,  to  the  top  of 

which  the  roof 'is  solidly  attached  (fig.  36).     The  pole  is  hollow  and 

51982**— Bull.  609—14 2 


Fio.  23.— Flicker  house  to  be 
mounted  on  post  or  stab  of 
tree. 
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Fig.  25.— House  to  be 
placed  in  tree  for  wood- 
peckers, ehiokadees, 
nathatoheSyOr  titmice. 


Fio.  26.~8ectioa  ef 
boose  shown  bi 
flgare25. 


iL g-^  lev 


)h-e^ 


-..4-*. 


k^^^^^S^ 


J$^' 


5-^^ 


Fio.  24.— Lumber  diagrams  for  flicker 
house  shown  in  figure  23.  Thick- 
ness of  boards  f  inch. 


Fia.  27.— Lumber  diagrams  of  house 
shown  in  figure  25,  suitable  for 
downy  woodpecker.  Dy  reducing 
size  of  entrance  it  beoomesright  for 
titmice  and  nuthatches.  Thick- 
ness of  boards  }  inch. 


Pio.  28.— Lumber  diagrams  of  house  shown  in 
figure  25,  suitable  for  red-headed  wood- 
pecker.   Thickness  of  boards  f  inch. 


Fio.  29.— House  for  wrens  and  house 
finches.  Roof  broken  to  show 
interior. 
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through  it  runs  a  cord  by  which  the  house  is  raised  and  lowered. 
The  floors  are  all  removable  by  lifting  up.  When  the  house  is  out  of 
contact  with  the  roof  aU  of  the  entrances  are  closed  by  gates  actuated 
by  springs,  the  gates  moving  upward  to  close,  and  being  kept  down 
and  open  by  pressure  against  the  roof.  By  means  of  this  device  spar- 
rows may  be  kept  out  of      

the  house  until  martins  are     I  I- 

due  to  arrive,  or  if  they  get 
in  when  the  house  is  open 
they  can  be  trapped  by  sud- 
denly lowering  it.  The  pole 
shown  here  is  made  from 
hardwood  boards  put  to- 
gether with  screws.  The 
concrete  base  has  a  core 
of  2-inch  iron  pipe  which 
extends  upward  far  enough 
to  make  a  firm  connection 
with  the  upper  part  on 
which  the  house  slides.  A 
heavy  weight  is  employed  to  hold  the  house  hard  against  the  roof. 
By  passing  the  cord  around  the  hook  of  the  weight  exactly  as  shown 
in  figure  39  and  pulling  it  upward  until  the  weight  is  clear  of  the 
ground,  it  can  easily  be  held  without  sUpping  while  a  more  secure 
knot  can  be  tied.  A  hook  less  wearing  to  the  cord  and  fully  as  serv- 
iceable may  be  made  from  an  acute  natural  crotch  of  oak  or  other 


Fio.  30.— SeotioDs  of  house  shown  in  figure  20.    Upper  floor 

removable. 


r-f 


S'^ 


^-r. 


-s**^ n 


F 


7fit^- 


J 


J. 


Fio.  31.— Lumber  diagrams  for  house  shown  in  figure  29.    Thickness  of  boards  f  inch. 

hardwood  instead  of  iron.  Where  this  house  is  exposed  to  strong 
winds  it  may  be  advisable  to  attach  guy  wires  to  comers  of  the  roof. 
The  pole  may  be  made  of  a  single  piece  of  4-inch  galvanized  pipe,  set 
in  a  concrete  base.  In  this  case  the  house  should  be  a  cylinder  and 
the  roof  a  cone. 
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Fio.  d3.— lUrtln  houM. 
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Tia,  88.— Horifontal  Motion  of  martiA 


Fio.  84.— Cross  vciioal  seotioB  of  mtrtfa 
houst;  raistd,  and  doora  op«n. 
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CARE  OF  HOUSES. 

Each  apring  before  birds  return  from  the  South  all  filth  and  litter 
should  be  carefully  removed  from  bird  houses.  lu  addition  to  the 
rehcs  of  previous  occupancy,  houses  are  likely  to  contain  cocoons  of 
insects,  and  nests  of  bees  or  squirrels.  Attention  to  this  one  item  of 
spring  cleaning  is  a  substantial  factor  in  attaching  birds  permanently 
to  their  houses.    A  little  sulphur  scattered  about  a  house  is  a  good 


Fto.  M.— DMaOa  at  coutructloD  and  operation  of  gates. 

remedy  for  parasites.  When  bluebirds  or  swallows  take  possession 
of  a  martin  house  it  is  a  good  plau  to  put  up  a  one-room  house  In  the 
vicinity  and  remove  the  nest  from  the  martin  house.  Interlopers, 
thus  evicted,  often  transfer  their  housekeeping  to  the  small  house. 
Houses  designed  for  woodpeckers  should  always  have  aji  inch  or  so 
of  sawdust  in  the  bottom  for  the  reception  of  eggs,  as  woodpeckers  do 
not  gather  nest  materials.  Due  attention  should  be  given  to  repurs. 
It  is  easier  to  keep  houses  in  good  order  than  to  build  new  ones. 
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ENEMIES  OF  HOUSE  BIRDS. 

Birds  have  tiumerous  enemies  from  which  a  careful  landlord  will 
try  to  guard  them.  Among  these  is  the  English  sparrow,  whose  per- 
sistent attacks  too  often  drive  more  desirable  birds  away  from  their 
nests  and  from  the  neighborhood.  Those  who  wish  to  free  their  prem- 
ises of  these  sparrows  will  find  reconmiendations  in  Farmers^  Bulletin 
493,  The  EngUsh  Sparrow  as  a  Pest.  European  starlings,  which  at 
present  are  not  distributed  beyond  a  narrow  strip  of  the  Atlajitic  coast 


Fio.  41.«-Liunb«r  diagrams  for  martin  house.    Thickness  of  boards  f  inch. 

region  centering  about  New  York,  are  to  be  condemned  for  their 
pernicious  interference  with  native  house  birds. 

Cats  and  large  snakes  are  enemies  of  birds,  the  former  perhaps 
killing  more  birds  than  any  other  mammal.  Trees  and  poles  support- 
ing houses  should  be  sheathed  with  tin  or  galvanized  iron  to  prevent 
these  enemies  from  climbing  to  the  nests.  Squirrels  give  more  or  less 
trouble  by  gnawing  houses,  eating  eggs,  and  killing  nestlings.  Red 
squirrels,  in  particular,  have  a  very  bad  reputation  in  this  respect, 
and  many  experimenters  keep  their  grounds  free  from  them.  Some 
r^ard  flying  squirrels  as  but  little  better  than  red  ones.    Even  gray 
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and  fox  squirrels  are  occasionally  troublesome.  It  is  not  neceaaarj, 
however,  tJiat  bird  lovers  should  wage  indiscriminate  warfare  against 
all  squirrels.  It  is  far  better  to 
adopt  the  rule  never  to  kill  a 
squirrel  unless  there  is 
reason  to  believe  that 
it  has  acquired  the 
habit  of  eatmg  eggs 
or  young  birds;  the 
result  will  probably 
be  that  not  more  than 
one  red  squirrel  in  fifty 
nor  more  than  one 
gray  squirrel  in  a  hun- 
dred will  have  to  be 
killed.  Where  squir- 
'*™"*       rels  are  numerous  they 

give  more  or  less  trouble  by  gnaw- 
ing and  disfiguring  houses.     This  damage  may  be  prevented,  however, 
by  covering  the  parts  about  the  entrance  with  tin  or  rinc. 
FOOD  SHELTEBS. 

Another  means  of  attnicting  birds  about  human  habitations  is  to 
furnish  an  abundance  of  food, 
preferably  in  food  shelters.  If 
one  is  unable  to  make  shelters 
that  will  protect  food  in  all  kinds 
of  weather,  the  food  may  be  fas- 
tened to  trunks  or  branches  of 
trees  or  scattered  in  sheltered 
places  on  the  groimd.  A  de- 
cided advantage  in  having 
shelters,  aside  from  that  of  pro- 
tecting food,  is  that  they  may 
be  placed  where  the  birds  can  be 
watched  conveniently.  When 
shelters  are  used  the  birds  are 
first  baited  by  placing  food,  such 
as  suet,  seeds,  or  cracked  nuts, 
in  a  conspicuous  place,  and  then 
led  by  degrees  to  enter  the  in- 
closure.  Designs  for  two  food 
shelters  are  exhibited  in  figures 
42  and  46,  one  of  which  is  supported  by  a  post,  the  other  by  a  tree. 
Structural  details  are  shovni  for  botli.  There  is  no  bottom  to  either 
of  them. 


t».  41.— Vtrtksl  s«etkia,  sid*  to  side, 
gnUoDsrorlardo';  dla^vmmaUc  snt 
tioo  of  food  sbalUr  ahawn  In  flgnra  43 


BIBD  HOUSES  AND  HOW   TO   BUILD  THEM. 


A 

-^       ..^^^^ 

a 

f      '^  ^    ^    ^ 

aiio                          a  I/O 

.^    ^    .^ 

6 

Fic.  14.— Front  uid  (Ida  alarotloia  oTshflUr  ]tbown  In  !\fan  n 


•? 

&'/  \ 

« 

c^ 

Fio.  4li.— liimitxr  dilgmii  olliwd  Blidl«  ihown  inSgm 


Fra.  40.— Foal  shelter  for  DlUchmeat 
toposL.  ItDorcutawajtosbowcan- 
itrucdriii.  Silica  muds  of  glass;  Klie 
trfpanra  «  by  10  Indus. 


FABHEBS     BULLETIN  600. 


The  location  of  a  bird  house  or  food  shelter  has  much  to  do  with  its 
success,  for  the  reason  that  birds  hare  decided  notions  as  to  proper 
surroundings  for  o,  dwelling.  Martins  prefer  to  breed  near  houses, 
but  not  within  20  feet  of  trees  or  buildings.  Bluebirds  areinclined  to 
select  orchards  or  pastxu'es  having  scattered  treea.  Wrens,  thrashers, 
and  catbirds  live  in  thick  shrubbery.  Robins  like  trees  with  sturdy 
trunks  and  branches.  Titmice,  nuthatches,  and  most  of  the  wood- 
peckers are  woodland  species,  although  flickers  and  red-headed  wood- 
peckers are  more  at  home  among  the  scattered  trees  of  roadsides  and 
pastures.  Song  sparrows  frequent  weedy  swales  and  brush  fences. 
Swallows  do  not  enter  woods  so  that  a  house  would  he  as  attractive 
to  them  in  one  open  place  as  in  another.  The  eastern  phcebe,  the 
black  phcebe,  and  the  house  finch,  while  not  limited  to  the  haunts  of 
man,  are  noticeably  partial  to  them.  Crested  flycatchers,  screech 
owls,  bam  owls,  and  sparrow  hawks  are  governed  more  by  conven- 
ience than  by  taste;  although  normally  inchned  t.*)  hold  aloof  from 


Fra.  IT.—Cross  and  lonclludliu]  seotlons  ot  tood  hooM  shown  In  ttgan  46.   . 

man,  they  have  in  many  instances  reared  their  broods  in  close  prox- 
ioiity  to  dwelhngs.  Bam  owls,  true  to  their  name,  accept  suitable 
quarters  in  buildings  without  hesitation. 
CONCLUSION. 
Before  erecting  bird  houses  one  should  first  determine  the  kind  of 
birds  to  which  his  premises  are  adapted.  The  question  usually  next 
arising  is  as  to  the  number  of  birds  that  can  be  accommodated. 
Unless  grounds  are  large,  it  is  generally  useless  to  expect  as  tenants 
more  than  a  pair  ot  each  species,  except  martins.  However,  the 
singular  intolerance  shown  by  most  birds  during  the  breeding  season 
to  others  of  their  kind  does  not  operate  between  those  of  different 
species.  A  dozen  different  kinds  of  birds  will  pursue  their  several 
modes  of  hunting  and  raise  their  families  on  the  same  lot,  hut  rarely 
two  of  the  same  sort.'     Of  all  our  house  birds,  martins  alone  are 

'  Th*  IMt  Ui*t  blrdi  an  mrav  tolmnt  toward  stnagm  than  lownrd  relatlvcB  was  well  flliBtiated  tij  an 
obs«rvat<oninad*T*ccDtl;b;  tin  writer  Id  New  Ueilco.  A  one-atai?  toot  home  ID  [set  squaraliad  nailed 
to  three  cornen  of  Its  roof  rough  lilM  boUMS  made  IToin  pacUng  boits.  One  was  oeoiipted  by  Ttolet-greea 
■wallows,  SDOlbtrbyweelerD  bluebirds, and  the  thlrdbf  English  apurows.  AsUllmorerenurkabbaao- 
olatkiuolJiaerentspeckahasbeenrBportcitbyOtto  WidnuDD,  ot  Bt,  Louis,  Uo.,  whoonoebad  apalreatdi 
of  flioksn,  niartbu,  houM  wrens,  and  Engllah  sparrows  ntsting  almultaneously  In  themna  bouse. 
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social.  The  fact  that  there  is  a  limit  to  the  possible  bird  population 
on  any 'given  tract  must  be  taken  into  consideration.  When  the 
probable  tenants  have  been  decided  upon,  the  selection  of  sites  is  in 
order,  for  the  site  often  decides  the  style  of  house  that  is  to  occupy  it. 
In  the  final  placing  of  bird  houses,  care  should  be  taken  to  have  them 
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Fio.  48.— Lamb«r  diagrams  of  food  shelter  shown  in  figure  M. 

face  away  from  the  winds  prevailing  in  stormy  weather.  The 
strongly  developed  homing  instincts  of  birds  can  be  rehed  on  to  attach 
them  to  the  neighborhood  where  they  first  saw  the  Ught,  and  the 
identical  pairs  which  nest  in  the  houses  provided  for  them  one  year 
will  often  return  the  next  season  to  enjoy  the  same  bounty  and  pro- 
tection. 
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WOD  ONION:  METHODS  OF  EE^lCATiON. 

By  II.  R.  Cox.  AaricuUvrist,  Oglce  of  Farm'lianngpnH-nt.   ■ 

INTRODUCTION.  ^    ,  ."     ■- 

The  wild  onion,  wr  garlic  (Allmm  vineale),  is  fotu)Jjiii^h&  Atlan- 
tic coast  region  from  Massachusetts  to  Georgia^  wid  ae  far  inland 
as  Missouri  (Jig.  1),  and  in  u  large  part  of  that  territory  it  is  the 
worst  weed  pest.  In  the 
spring  the  cows  eat  the 
plant,  which  results  in  the 
dairy  products  becoming 
tainted  with  the  offensive 
odor  and  flavor.  The 
farmer  harvests  with  his 
wheat  the  onion  bulblets, 
which  are  about  the  same 
size  and  shape  as  the 
wheat  grains,  and  the  two 
are  difficult  to  separate. 
Therefore,  when  the  wheat 
is  offered  for  sale  the  millman  docks  him  a  liberal  amount.  Bread 
made  from  garlicky  flour,  especially  if  eaten  warm,  has  a  pronounced 
odor  and  flavor.  The  money  loss  from  wild  onion  runs  into  millions 
of  dollars  yearly,  while  the  gastronomic  discomfort  to  the  con- 
sumers of  the  taint«d  flour  and  dairy  products  is  no  minor  considera- 
tion. During  the  winter  and  early  spring  the  green  tops  of  this 
weed  detract  much  from  the  appearance  of  lawns. 

■DESCRIPTION  AND  HABITS  OF  GROWTH. 

It  is  highly  important  to  understand  how  this  plant  grows,  because 
on  a  knowledge  of  its  life  habits  is  based  the  best  method  for  itf 

Note. — Tbls  balletln  descrlboB  mcthoda  for  prndlcallng  the  weed  tbat  la  rcspoasIbU  (oi 
tbe  "  mrlickr  "  taste  and  odor  lound  In  sonir  mUk  and  butter  and  In  some  bread  and  ia 
of  especial  interest  to  farmers  and  dalrjmen  In  tbc  Atlantic  coast  region  and  as  fai 
Inland  sb  Ulssonri.  Tbe  subject  matter  Is  bflsed  on  and  Is  nn  enlargement  of  tbe  Bateau 
of  PUnt  Indnstrr  circnlar  (Doe.  Nq.  416)  entitled  "The  Wild  Onion"  bj-  .T.  S.  Cates  and 
H.  R.  Cox. 
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eradication.  In  cultivated  lands  (lie  plants  are  likely  to  be  scattered, 
but  in  pastures,  lawns,  and  other  places  that  have  not  been  disturbed 
for  several  years  the  plants  grow  in  clumps. 

The  wild  onion  ripens  in  June  or  July,  at  which  time  the  above- 
ground  portion  consists  of  a  stem  with  several  narrow  leaves  grow- 
ing along  the  lower  part.  This  stem  is  1^  to  3J  feet  tall,  and  on  the 
top  is  found  a  cluster  or  several  clusters  of  the  aerial  bulblets  shown 
in  figure  2,  sometimes  incorrectly  called  seeds.  The  plant  seldom 
produces  true  seeds.  The  underground  portion,  which  is  from  1  inch 
to  8  inches  deep,  is  shown  in  figure  3.    This  portion  contains  from 

two  to  six  newly 
formed  bulbs,  lo- 
cat«d  at  the  base  of 
the  plant  between 
the  leaf  layers  of 
the  old  bulb.  The 
old  plant,  that  is, 
the  stem  and  the 
leaves,  then  dies, 
leaving  these  nevr 
bulbs  to  start  growth 
for  the  coming  sea- 
son. Figure  4  shows 
the  plant  illustrated 
in  figure  3  with  all 
the  leaves  removed, 
exposing  the  four 
bulbs  which  had 
been  produced.  The 
p:g.  2.— .serial  bnibipu.  of  the  will  onion.  small  detached  bulb 

shown  in  the  illus- 
tration was  broken  oflf  from  the  dark  spot  at  the  base  of  the  large  bulb. 
It  will  be  noticed  in  figure  4  that  three  of  these  bulbs  are  small, 
while  the  one  next  to  the  stem  is  much  larger.  The  large  bulb  has 
11  thin,  delicate,  white  skin,  while  the  smaller  ones  have  a  hard  brown 
shell  around  them.  The  large  bulb  always  germinates  in  the  summer 
or  early  fall.  The  hard-shelled  bulbs  do  not  start  growth  until  a 
considerably  later  date.  A  few  start  in  the  late  fall,  but  most  of 
them  i-emain  dormant  until  the  following  spring  or  an  even  later 
period. 

It  has  been  found  that  before  all  the  hard-slielled  bulbs  have  ger- 
minated, plants  from  the  soft-shelled  bulbs  have  advanced  far 
enough  toward  maturity  to  produce  new  bulbs.  There  is  conse- 
quently an  overlapping  of  generations,  which  is  the  secret  of  the 
remarkable  j>ersistence  of  this  weed. 
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METHODS  OF  ERADICATION. 

CULTIVATED  LAND. 

To  kill  the  wild  onion,  the  work  must  be  started  in  the  fall.  The 
object  of  this  work  is  to  destroy  the  plants  from  the  soft-shelled 
bulbs  before  they  have  advanced  far  enough  to  produce  new  bulbs. 
The  best  time  is  when  the  food  stored  in  the  bulb  has  been  trans- 
ferred to  the  growing  plant  and  before  the  new  bulbs  have  started  to 
form.  There  is  a  considerable  period  when  thi^  condition  exists. 
which  is  when  the  new  plants  are  about  12  to  15  inches  high.     This 


Fic.  4. — Cudereround  porlloD  □[  the  wUil-nnlon 
plant  Bhown  In  flgure  3  irlth  tbe  leat  layers  re- 
moved, Bhowlug  the  four  new  bulliB  which  this 
plant  hixx  produeis). 

is  during  October  and  November  in  the  tjouth  and  November  and 
December  in  the  North.  When  this  stage  has  been  reached,  the  land 
should  be  plowed  faii'ly  deep,  turning  under  all  the  onion  tops. 
This  will  dispose  of  these  plants.  If  this  plowing  were  put  off  until 
spring,  however,  these  plants  would  have  formed  new  bulbs,  which 
would  be  able  to  grow  even  though  the  parent  plants  were  destroyed. 
It  is  highly  important  that  the  tops  be  completely  buried  by  the 
plowing;  otherwise  many  of  them  would  keep  on  growing.  A  plow 
with  a  jointer  attached  to  the  beam  (fig.  T))  will  often  be  a  great  help 
in  thoroughly  turning  under  the  tops,  while  disking  the  land  previ- 
ous to  plowing  will  also  aid  in  ncromplishing  this  n-sult. 
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The  following  spriiij;  the  fit'lcl  should  be  planted  tci  »  cultivated 
crop.  Com.  preferably  planted  in  checkrows,  is  best.  It  may  be 
necessary  to  plow  u^ain  shallowly  in  the  wpring,  but  ordinarily  a 
disking  or  two  previous  to  planting  will  sufiice.  In  cultivating  the 
corn,  the  effort  sliould  be  to  kill  the  onion  plants  that  spring  up,  and 
the  easiest  way  of  doing  this  is  to  cut  off  the  tops.  The  l>est  imple- 
ments, therefore,  are  those  that  cut  off  all  the  tops  instead  of  letting 
them  slip  through  and  keep  on  growing.  Cultivators  of  the  sweep 
type  are  best  for  this  purpose.  Figure  6  shows  n  number  of  imple- 
ments of  this  kind.  On  many  of  the  modem  cultivators  sweeps  9  to 
18  inches  wide  may  be  quickly  attached  in  place  of  the  shoveU. 
Some  soils,  of  course,  are  too  stony  or  otherwise  unsuitable  for  the 
use  of  sweeps. 


Pill,  n.— now  wltli  Jolnl 


From  the  time  the  farmer  is  able  to  get  on  the  land  in  the  spring 
imtil  the  corn  is  laid  by.  his  efforts  should  lie  directed  toward 
preventing  the  onion  from  making  tt>p  growth.  This  spring  and 
early-summer  work  is  to  kill  the  plants  that  come  up  from  the  hard- 
shelled  bulbs.  If  it  is  well  done,  most  of  the  onions  will  have  dis- 
appeared by  the  end  of  summer.  Some  of  the  hard-shelled  bulbs, 
however,  may  delay  germination  for  iv  year  or  two,  so  that  by 
fall  a  few  plants  may  again  be  in  evidence.  Hence,  the  fanner 
should  be  prepared  to  follow  the  same  plan  of  a  deep  plowing  lati' 
in  the  fall,  to  be  succeeded  by  a  cultivated  crop  the  next  spring, 
giving  careful  cultivation  to  this  crop.  In  two  years  this  treatment 
is  almost  sure  death  to  all  the  wild  onions  in  the  land,  and  the  work 
can  !«  carried  out  with  but  little  extra  labor  and  ex|>ense. 

The  aerial  bulblets  germinate  in  the  early  fall,  like  the  soft-shelled 
bulbs,  but  the  plants  nre  weak  and  ai-e  i-eadily  destroyeil  by  the  fall 
plowing. 


'^ 
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Many   fannenj   hare  tried   the  method   outlined  here  and   have 
found  it  to  be  entirely  satisfactory. 

As  a  variation  of  the  ordinary  plowing  some  farmers  have  used 
tren<^  plowing  with  success.  This  consists  of  running  a  plow  about 
4  or  5  inches  deep  and  following  this  with  another  plow  in  the 
same  furrow  at  a  depth 
of  10  inches  or  more. 
The  wild-onion  plants 
and  ungerminated 
bulbs  being  in  the  up- 
per 4  or  5  inches  are 
thus  turned  into  a  deep 
furrow  and  covered  up 
by  the  second  plow, 
burying  them  so  that 
their  tops  can  never 
reach  the  surface.  In 
a  soil  of  average  depth, 
however,  it  is  not  de- 
sirable to  turn  up  so 
much  subsoil  to  the 
surface. 


PASTURBB  AND  LAWNB. 

If  grass  lands  are 
quite  full  of  the  onion 
plants,  the  easiest  way 
of  disposing  of  them  is 
to  follow  the  cultiva- 
tion method  already 
outlined.  There  are 
many  fields,  though, 
where  these  weeds  are 
not  very  numerous  and 
where  it  would  not  pay 
to  follow  such  a  radi- 
cal course. 

The  Department  of  Agriculture  has  experimented  with 
methods  of  killing  each  plant  or  group  of  plants  in  such  situations. 
Treatments  were  tried  out  with  a  numl>er  of  the  most  promising 
plant  poisons,  such  ns  fuel  oil,  coal-tar  creosote  oil.  arsenitc  of  soda 
'Solution,  and  common  salt.  A  small  qiuintity  of  each  of  these 
poisons  was  applied  to  each  plant  or  group  of  plants.  While  all 
these  suljstances  killed  the  plants,  only  one  of  them,  namely,  coal- 


ra.  6. — Various  types  of  cultivators  equipped  wltU 
knlveg  or  sweppa  that  ore  effective  in  cutting  off  thi. 
lops  of  the  wlirt  onion. 
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tar  creosote  oil,  affected  the  ungenninated  bulbs  as  well.  It  was 
found  that  10  cubic  centimeters  (about  4  thimblefuls)  of  this  mate- 
rial was  quite  effective.  The  most  feasible  method  for  the  average 
farmer,  however,  is  to  dig  up  the  plants  or  cliunps  with  a  mattock. 
One  well-directed  stroke  when  the  soil  is  moist  and  soft  will  take 
out  the  entire  clump  by  the  roots,  including  the  ungerminated  bulbs. 
This  should  be  carried  off,  so  as  to  give  no  further  trouble.  It  is 
then  a  good  plan,  especially  on  a  lawn,  to  fill  the  hole  with  soil  and 
sprinkle  a  little  grass  seed  on  the  surface. 

Sheep  eat  the  tops  of  the  onion,  and  grazing  for  a  few  years  is 
I'eported  as  an  efficient  remedy  for  the  pest.  The  sheep  apparently 
eat  it  to  the  greatest  extent  during  the  winter  and  early  spring,  when 
there  is  little  other  green  vegetation  in  sight,  or  in  poor  pastures, 
where  there  is  little  to  choose  but  the  wild  onion.  On  the  better 
pastures  it  may  be  necessary  to  salt  the  onions  occasionally  to  induce 
the  sheep  to  get  a  taste  sufficient  to  overcome  their  natural  dislike 
for  them.  These  animals  may  be  of  considerable  help  in  reducing, 
and  even  finally  eradicating,  this  pest  in  pastures. 

MEASURES  THAT  HELP. 

PREVENTING  THE  FORMATION  OF  BULBLETS. 

As  the  aerial  bulblets  are  practically  the  only  means  by  which  the 
onion  pest  is  distributed  from  field  to  field  and  from  farm  to  farm, 
it  is  highly  important  that  the  formation  of  the  bulblets  be  pre- 
vented. If  allowed  to  mature,  they  may  l>e  harvested  with  hay  and 
grain  and  then  carried  to  other  parts  of  the  farm.  They  are  also 
carried  by  water  and  deposited  on  iminfested  fields,  where  they 
l>ropagate.  Cutting  the  tops  of  the  onion  plants  before  they  are 
I'ipe  will  prevent  them  from  producing  bulblets. 

Late  plowing  for  small  grains, — It  has  been  found  that  if  plow- 
ing is  delayed  until  a  late  date  in  the  fall  and  the  land  is  planted 
to  small  grain,  only  a  few  onion  plants  will  ripen  their  aerial  bulb- 
lets by  harvest  time  the  following  summer.  This  late  plowing  dis- 
poses of  those  onion  plants  that  start  growth  before  plowing  and 
gi^'es  the  grain  more  than  an  even  start  with  the  garlic  that  begins 
growth  after  planting.  As  the  plowing  should  be  done  at  such  a  late 
date  as  to  prevent  the  best  development  of  fall-sown  grains,  it  is 
preferable  to  plant  spring  grains.  If  circumstances  require  the 
sowing  of  fall  grain,  it  should  be  done  with  the  full  knowledge  that 
the  necessarily  late  planting  will  probably  reduce  the  yield.  Seed- 
ing a  fall-grain  crop  after  late  plowing  has  the  least  harmful  effect 
on  yield  in  the  southern  part  of  the  onion  belt,  where  wheat  may  be 
planted  as  late  as  November  or  Deceml>er. 
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PREVENTING  THE  DISTRIBUTION  OF  SULBLETS. 

If  the  bulblets  have  been  permitted  to  mature  it  is  important  to 
prevent  their  further  distribution.     The  most  common  method  of 
distributing  the  wild  onion  is  in  smnll  grain  used  for  seed.     Only 
grain   free    from    the 
bulblets     should      be 
planted.       Figure     7 
shows    wheat    grains 
and  onion  bulblets  as 
they   appear   at   har- 
vest time. 

There  are  several 
practical  methods  for 
insuring  onion  -  free 
seed  wheat  Artificial 
drying  makes  the 
bulbtets  lighter  and 
thus  more  easily 
fanned  out ;  letting 
the  grain  stand  a  year 
accomplishes  about  the 
same  result  as  artifi- 
cial drying ;  if  the 
bulblets  are  allowed 
to  freeze,  they  after- 
wards become  dry  and 
can  be  readily  fanned 
out;  or,  clean  grain 
for  seed  may  be  pur- 
chased from  some  out- 
side source.  Another 
plan  is  to  set  aside  a 
smalt    area    of    land, 

free    from    onion,    for       p,^    T.-Wbeat   gral-s   »nd   newly   n.,.tured   wlld-onloE 
producing  seed  grain.  ballUts.     Their   Bimllarlt;   Id   size  and   ehape   makm 

Since     the     quantity        »'^p«"ti«.  diffleuit. 

nsed  to  seed  this  patch  is  small,  all  the  garlic  bulblets  can  easily  be 

removed  by  hand,  if  necessary. 

WILD  ONION  AND  MARKET  WHEAT. 

On  boards  of  trade,  wheat  containing  garlic  bulblets  in  consider- 
able quantity  is  graded  "  rejected  "  and  is  then  sold  only  on  sample. 
Such  grain  is  generally  sold  at  a  price  ranging  from  20  to  50  per 
cent  lower  than  Na  2  Red.     Millers  often  refuse  to  handle  onion- 
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infested  wheat,  for  they  are  able  to  grind  it  only  at  a  much- increased 
cost.  The  bulblets  gum  the  rollers,  making  it  necessary  to  stop  the 
mills  frequently  and  wash  the  rollers  before  the  grinding  can  be  con- 
tinued. 

AVhile  the  garlic  bulblets  become  lighter  and  hence  are  more  easily 
fanned  out  of  wheat  in  from  six  months  to  a  year  after  harvest,  it  is 
often  impracticable  to  delay  grinding  for  such  a  long  period.  In 
that  case  the  infested  grain  may  be  artificially  dried  in  a  conmnercial 
grain  drier,  after  which  the  bulblets  may  be  easily  removed  by  good 
cleaning  machinery. 

WILD  ONION  AND  DAIRY   PRODUCTS. 

It  is  often  feasible  for  the  dairyman  to  eradicate  this  weed  from 
his  pasture,  but  until  this  eradication  is  accomplished  he  should  fol- 
low such  methods  as  will  prevent  losses  from  tainted  milk.  It  has 
been  found  by  the  department  that  increasing  the  length  of  time  be- 
tween feeding  on  the  onion  and  milking  reduces  the  impleasant  odor 
and  flavor.  There  is  only  a  slight  odor  and  flavor  to  milk  when  cowh 
are  kept  off  onion-infested  pastures  for  four  hours  before  milking, 
and  even  this  slight  flavor  almost  entirely  disappeai's  when  the  milk 
stands  for  four  hours.  At  the  present  time  this  appears  to  be  the 
most  practicable  method  for  reducing  the  onion  flavor  in  milk. 

SUMMARY. 

To  destroy  wild-onion  plants,  plow  deeply  in  the  late  fall,  when 
the  tops  ai'e  a  foot  or  more  high.  The  tops  should  be  thoroughly 
turned  under.  A  jointer  attached  to  the  plow,  as  also  disking  pre- 
vious to  plowing,  will  help  in  this  respect.  The  following  spring 
the  land  should  be  prepared  for  a  cultivated  crop,  com  in  check 
rows  being  best.  This  crop  should  be  given  careful  cultivation  to 
keep  down  all  the  top  growth  of  the  garlic.  If  any  onion  plants 
l>ersist  the  next  fall,  the  method  of  late  fall  plowing,  followed  by  a 
cultivated  crop  in  the  spring,  should  be  repeated.  This  treatment 
will  eradicate  practically  all  the  onion. 

It  is  sometimes  impracticable,  for  the  time  being,  to  eradicate 
this  pest  completely.  In  that  case  an  important  remedial  method  is 
to  plant  small  grain  late,  plowing  and  preparing  the  land  just  lie- 
fore  planting.  \VTiile  this  will  not  destroy  the  onion,  it  gives  it  such 
a  setback  that  the  bulblets  do  not  have  time  to  mature  before  harvest, 
so  that  the  grain  is  comparatively  free  from  them.  This  method 
prevents  the  spread  of  the  weed  by  means  of  the  aerial  bulblets. 

Another  remedial  measure  is  to  use  for  seed  only  such  grain  as  is 
free  from  onion  bulblets,  since  infested  gi-ain  is  one  of  the  principal 
means  by  which  this  weed  spreads. 
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TIME  OP  ISSUANCE  AND  SCOPE  OF  AUGUST  CHOP  REPORTS. 

The  report  showing  the  condition  of  the  cotton  ctt^  on  July  25  will  bo  issued  by  the 
Bureau  of  Crop  Estiniates,  Department  of  Agriculture,  on  Friday,  July  31,  at  12  noon 
(eastern  time). 

On  Friday,  August  7,  at  2.15  p.  m.  (eastern  time),  there  will  be  issued  a  summary  of 
the  conditions  of  the  principal  crops  on  August  1,  which  will  give  the  fiillowing  informa- 
tionr  Preliminary  estimate  of  yield  and  quality  of  winter  wheat;  condition  on  August 
l(orat  time  of  harvest)  of  spring  wheat,  com,  oate,  barley,  potatoes,  tobacco,  flax,  rice, 
apples;  acreage  and  condition  of  buckwheat  and  liay;  acreage,  yield  per  acre,  and 
quality  of  rye;  stocks  of  oats  in  farmers'  hands  on  August  1. 

A  supplemental  report  will  be  issued  which  will  include  a  statement  of  the  condition 
on  August  1  of  the  following  crops:  Peaches,  pears,  grapes,  watermelons,  cantaloupes, 
sweet  potaotes,  tomatoes,  cabbages,  onions,  beans,  sugar  beets,  sugar  cane,  sorghum, 
peanuts,  hope,  broom  com,  hemp,  kaSr  com,  alfalfa,  timothy,  millet,  blue  grass  (for 
seed);  yield  and  quality  of  clover;  alsoanindexof  general  cropconditionson  August  1 
in  each  State;  and  the  average  price  paid  to  producers  for  important  products. 

Details  by  States  will  appear  in  the  August  Aobiculturai-  Outuiok. 
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GENERAL  REVIEW  OF  CROP  CONDITIONS,  JULY  1,  1914. 

'Hie  composite  condiiion  of  all  crops  of  the  United  States  on  July 
1,  1914,  was  about  1.4  per  cent  above  their  10-year  average  condition 
on  that  date.  Last  year  the  July  1  condition  of  all  crops  was  1.7  per 
cent  below  the  10-year  average,  but  prospects  declined  as  the  season 
advanced,  the  November,  or  final,  reports  last  year  being  6.7  per  cent 
below  the  10-year  average.  Consequently,  present  conditions  are 
about  8.7  per  cent  better  than  the  outturn  of  crops  last  year. 

North  Atlantic  States, — General  crop  conditions  on  July  1  were  98.4 
per  cent  of  the  average  (not  normal),  being  102.3  in  Maine,  105.7  in 
New  Hampshire,  90.1  in  Vermont,  95.0  in  Massachusetts,  93.3  in 
Rhode  Island,  96.3  in  Connecticut,  99.4  in  New  York,  93.6  in  New 
Jersey,  and  98.3  in  Pennsylvania. 

Prospects  declined  somewhat  during  Jxme;  the  precipitation,  except 
in  Maine  and  New  Hampshire,  was  insufficient.  Medium  to  poor 
conditions  for  hay,  an  important  crop  in  this  division,  are  the  chief 
cause  of  underaverage  prospects,  and  most  crops  are  imderaverages. 
Apple  prospects,  however,  are  above  average. 

South  Atlantic  States. — Greneral  crop  conditions  on  July  1  in  this 
division  of  States  were  95.5  per  cent  of  average,  being  96.2  in  Dela- 
ware, 99.8  in  Maryland,  85.8  in  Virginia,  87.0  in  West  Vhginia,  95.9 
in  North  Carolina,  99.5  in  South  Carolina,  98.0  in  Georgia,  and  93.5 
in  Florida. 

The  condition  figure  for  the  division  is  slightly  lower  than  on 
June  1,  notwithstandiog  a  slight  improvement  in  cotton. 

Conditions  in  Virginia  are  lowest  of  all  the  States  in  the  Union 
and  West  Virginia  is  next.  Nearly  all  crops  are  low  in  conditions, 
the  exceptions  being  cotton,  wheat,  and  tree  fruits.  Tobacco, 
hay,  oats,  and  potatoes  are  particularly  low  in  condition.  Drought 
is  the  chief  cause.  Some  showers  at  the  close  of  the  month,  however, 
were  beneficial. 

North  Central  States,  east  of  the  Mississippi  River, — General  crop 
conditions  July  1  were  100.3  per  cent  of  the  average,  being  99.4  in 
Ohio,  97.6  in  Indiana,  96.4  in  Illinois,  106.7  in  Michigan,  and  107.1 
in  Wisconsin. 

In  the  northern  part  of  this  division  rains  have  been  propitious 
and  crop  prospects  are  excellent,  but  in  the  southern  portion  drought 
has  curtailed  prospects.  Com  and  wheat  are  above  their  average, 
but  most  other  crops  are  below  average. 

North  Central  States^  west  of  Mississippi  River, — General  crop  con- 
ditions July  1  were  108.9  per  cent  of  average,  being  104.3  in  Minne- 
sota, 110.2  in  Iowa,  93.5  in  Missouri,  110.2  in  North  Dakota,  112.8 
in  South  Dakota,  115.8  in  Nebraska,  117.2  in  Kansas. 

This  is  the  most  favored  section  of  the  United  States  this  season, 
every  State  except  Missouri  having  prospects  decidedly  above  their 
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aveorage.  Drought  and  Hessian  fly  in  wheat  affected  adversely  crops 
in  Missouri.  In  this  division  practically  all  crops  are  above  average 
pro3f>ects. 

Soyih  Central  States. — General  crop  conditions  July  1  were  96.0 
per  cent  of  average,  being  88.2  in  Kentucky,  90.9  in  Tennessee,  100.9 
in  Alabama,  98.2  in  Mississippi,  99.8  in  Louisiana,  96.5  in  Texas, 
J.02.0  in  Oklahoma,  and  91.5  in  Arkansas.  Rainfall,  until  recently, 
has  been  deficient  in  the  eastern  portion  and  excessive  in  the  western 
portion  of  this  division.  In  Alabama  the  aggr^ate  condition  is 
above  average  owing  to  the  favorable  condition  of  cotton,  as  prac- 
tically all  other  crops  are  below  their  average.  Oklahoma's  high 
general  average  is  due  to  the  excellent  promise  of  wheat  and  oats. 

Far  Western  States, — General  crop  conditions  July  1  were  105.8 
per  cent  of  average,  being  102.3  in  Montana,  104.5  in  Wyoming,  109.8 
in  Colorado,  109.7  in  New  Mexico,  98.4  in  Arizona,  104.6  in  Utah, 
103.1  in  Nevada,  99.7  in  Idaho,  102.9  in  Washington,  104.0  in  Oregon, 
and  110.0  in  California. 

The  Arizona  condition  falls  slightly  below  average  because  the  hay 
and  winter  wheat  crops  were  moderately  below  average.  In  Idaho 
most  crops  are  near  their  average,  potatoes  falling  the  most  below. 
The  apple  prospect  in  this  division  is  somewhat  below  average;  most 
crops,  however,  are  above  average.  In  Califomia,  hops,  prunes,  and 
walnuts,  out  of  20  crops  reported  upon,  show  less  than  average 
condition. 

Table  1. — Growing  condition  of  the  various  crops  on  July  1,  expressed  in  percentage 

of  their  lO-year  averages  (not  the  normal)  on  July  1. 


Winter  wheat UT.S 

Pears UO.O 

Barley 100.7 

SiMin^  wheat 109.1 

Arales 108.1 

Kafir  com 107.9 

AltoUa 106.6 

Lemons 104.9 

Oranges 104.6 

Flax 104.3 


Rye 103.8 

Grapes 103.5 

Hops 103.2 

Sugar  beets 103.1 

Broom  com 102,7 

Com 101.3 

Oats 101.0 

Cantaloupes 101.0 

Beans  (dry) 100.8 

Millet 100.7 


Raspberrtos 100.4 

Peaches 99.3 

Hay 98.7 

Cotton 98.6 

Rice 98.3 

Onions 95.4 

Potatoes 94.3 

Pasture 93.7 

Peanuts 93.6 

Cabbages 93.3 


Sorghum* 93.3 

Blackberries 91.  S 

Sugarcane 91.2 

Lima  beans 90.9 

Tomatoes 89.3 

Timothy  hay 88.4 

Sweet  potatoes 88.3 

Hemp 87.6 

Ooverhay 85.1 

Tobacco 78.0 


THE  WHEAT  PROSPECTS. 

The  July  1  forecast  of  this  yearns  wheat  crop  of  the  United  States 
is  930,000,000  bushels,  the  largest  ever  produced,  exceeding  last 
year's  crop,  which  was  itself  a  record  crop,  by  about  167,000,000 
bushels.  The  third  crop  in  size  is  that  of  1901,  when  748,000,000 
bushels  was  the  estimate.  The  average  production  of  the  past  5 
years  was  686,000,000  bushels. 

Such  a  large  crop  would  augur  very  low  prices  were  it  not  that  the 
world  crops  of  wheat  and  competing  grains  do  not  promise  more 
than  about  the  average  of  recent  years.  Also  that  more  than  the 
usual  diversion  of  wheat  from  its  use  as  food  to  the  use  of  feed  for 
live  stock  may  be  expected,  owing  to  the  present  relatively  short 
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supply  of  corn  in  some  sections  where  there  is  a  promise  of  abimdant 
wheat.  On  July  1  the  price  of  corn  in  Kansas  averaged  77  cents 
per  bushel  of  56  pounds  and  the  price  of  wheat  averaged  70  cents  per 
bushel  of  60  pounds;  thus  the  price  of  corn  was  actually  higher  than 
that  of  wheat.  In  the  past  5  years  the  price  of  wheat  in  Kansas  on 
July  1  has  averaged  92  cents  and  corn  64  cents.  Somewhat  similar 
conditions  prevail  in  other  States.  Under  such  conditions  it  is  not 
surpiising  that  much  wheat  should  be  consumed  as  feed  by  animals. 
The  corn  crop  of  Kansas  last  year  was  only  23,000,000  bushels;  its 
usual  production  is  nearly  150,000,000.  The  corn  crop  now  growing 
will  not  be  available  for  4  to  5  months.  The  present  wheat  crop  in 
Kansas  is  expected  to  produce  over  150,000,000  bushels,  or  nearly 
twice  the  average  production. 

Last  April  crop  reporters  of  the  Bm^eau  of  Crop  Estimates,  in 
Kansas,  estimated  that  12.6  per  cent  of  last  year's  wheat  crop  would 
be  consumed  by  live  stock,  in  Nebraska  14.7  per  cent,  in  Oklahoma 
21.0  per  cent,  and  in  Missouri  14.4.  These  figures  indicated  that 
nearly  30,000,000  bushels  of  last  year's  wheat  crop  in  the  States 
named  were  used  for  animal  feed,  and  it  was  inferred  that  in  the 
whole  United  States  40,000,000  to  45,000,000  bushels  of  last  year's 
wheat  crop  was  consumed  as  animal  feed. 

Of  the  average  annual  production  of  686,000,000  bushels  of  wheat 
during  the  past  5  years,  about  581 ,000,000  were  retained  in  the  United 
States  and  105,000,000  exported;  that  is,  the  yearly  average  of  the 
past  5  years.  During  the  past  year,  ending  June  30,  about  145,000,000 
bushels  were  exported,  nearly  30  per  cent  in  the  form  of  flour. 

It  is  customary  to  reckon  the  domestic  wheat  requirements  at 
about  5.3  bushels  per  capita,  exclusive  of  seed,  and  75,000,000  to 
80,000,000  bushels  for  seed.  If  this  per  capita  rate  be  applied  to  a 
population  of  98,781,000  it  would  indicate  a  normal  requirement  of 
523,539,000  bushels,  plus  seed  requirement  of  77,000,000,  or  a 
total  of  about  600,000,000.  This  would  indicate  an  available  export 
supply  from  the  crop  of  nearly  330,000,000  bushels;  but  there  must 
be  deducted  from  this  amount  whatever  quantity  is  used  in  an  unusual 
way  for  live-stock  feeding,  which  amount,  although  an  unknown 
quantity,  may  readily  be  placed  at  approximately  75,000,000  bushels, 
and  maybe  more.  Even  this  would  leave  about  255,000,000  bushels 
for  export.  The  largest  amount  ever  exported  from  the  United 
States  m  one  year  was  234,000,000  bushels  in  1901,  when  the  crop 
was  nearly  750,000,000  bushels.  The  decade  of  the  nineties  was  the 
palmy  period  of  wheat-export  business.  During  the  decade  of  the 
seventies  (beginning  with  1870)  wheat  exports  averaged  86,000,000 
bushels  yearly;  in  the  eighties,  127,000,000  bushels;  in  the  nineties, 
173,000,000  bushels;  in  the  first  decade  of  this  century,  143,000,000 
bushels;  and  in  the  past  four  years,  109,000,000  bushels. 
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Present  indications  are  that  during  the  coming  season  the  domestic 
consumption  will  be  unusually  large,  on  account  of  takings  for  live- 
stock purposes,  and  that  the  exportable  surplus  will  find  a  good 
foreign  demand.  The  quality  of  the  grain  promises  to  be  very  good, 
because  usually  the  quality  is  good  when  the  yield  is  heavy. 


OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

Although  a  sufficient  proportion  of  the  foreign  wheat  crops  has  not 
yet  been  harvested  to  indicate  whether  or  not  the  aggregate  result 
is  likely  to  exceed  the  bumper  total  of  last  year,  preliminary  reports 
from  v/inter-wheat  growing  countries,  whose  harvests  are  either 
finished  or  which  will  take  place  within  the  next  few  weeks,  point  to 
a  considerable  deficiency  of  this  variety,  as  compared  with  the  pre- 
ceding season.  Spring  wheat,  however,  which  ordinarily  constitutes 
over  one-fourth  of  the  world's  annual  supply,  has  yet  to  pass  through 
critical  stages  of  development,  and  uncertainty  respecting  the  out- 
come renders  all  present  calculations  as  to  the  total  of  both  varieties 
vague  and  indecisive. 

In  the  great  majority  of  countries  abroad  the  1913-14  season  has 
from  various  causes  been  more  or  less  unfavorable  to  full  yields  of 
winter  wheat.  From  the  harvests  which  took  place  in  Argentina, 
Australia,  and  British  India  in  the  winter  and  spring,  the  combined 
outturn  fell  short  of  that  of  the  previous  year  by  105,000,000  bushels, 
Australia  alone  showing  an  increase.  The  quantity  subsequently 
harvested  in  North  Africa  is  believed  to  have  been  much  below  ex- 
pectations, because  of  drought  in  Algeria  and  Tunis.  In  Europe  the 
yield  in  no  important  winter-wheat  country,  excepting  Russia, 
promises  to  exceed  materially  that  of  a  year  ago,  and  in  a  few  coun- 
tries heavy  decreases  have  already  been  recorded.  A  preliminary 
official  estimate  puts  the  yield  of  Italy  at  180,042,000  bushels  against 
214,405,000  in  1913,  a  falling  off  of  close  to  35,000,000  bushels. 
The  Hungarian  crop,  according  to  an  official  estimate  based  on  the 
appearance  of  the  plants  in  mid-June,  indicates  a  decrease  in  that 
Kingdom  of  18,000,000  bushels,  the  official  forecast  for  1914  being 
133,488,000  bushels  from  8,623,000  acres,  compared  with  151,346,000 
bushels  in  1913  from  7,699,838  acres  and  173,328,000  bushels  in  1912. 
In  Russia  winter  wheat  constitutes  roughly  about  one-fourth  the 
total  wheat,  the  bulk  of  the  crop  being  of  the  spring  variety.  A 
recently  published  estimate  of  the  Central  Statistical  Committee 
makes  the  1914  acreage  of  winter  wheat  in  63  governments  of  Euro- 
pean Russia  18,212,000  pcres  against  17,293,000  acres  last  season, 
and  the  production  of  the  current  year  297,044,000  bushels,  compared 
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with  295,453,000  bushels  in  J913 — an  increase  for  the  present  season 
of  1,600,000  bushels. 

Definite  official  figures  on  winter-wheat  yields  in  1914  have  as  yet 
been  issued  for  no  other  countries  of  Europe.  Reports  on  the  con- 
dition of  the  crops  from  time  to  time  since  the  opening  of  spring  have, 
however,  frequently  indicated  unseasonably  low  temperatures  and 
alternate  periods  of  excessive  drought  or  moisture  over  wide  areas. 
During  the  past  two  weeks  weather  conditions  have  improved  pretty 
generally  and  more  optimism  is  expressed  regarding  the  outcome  of 
winter  wheat,  both  as*  to  quantity  and  quaKty,  than  was  heard  earUer 
in  the  season.  Improvement  in  conditic^Ji  is  reported  from  the  United 
Kingdom,  France,  Germany,  Austria-Hungary,  Roumania,  Russia, 
and  some  smaller  producing  nations,  but  in  most  quarters  the  popular 
impression  is  that  the  change  of  weather  will  benefit  quality  more 
than  quantity. 

Spring  wheat,  of  which  the  bulk  of  the  foreign  supply  is  produced 
in  Canada  and  Russia,  seems,  with  a  few  possibly  important  excep- 
tions, to  have  made  satisfactory  development.  The  Canadian  crop, 
as  a  whole,  is  said  to  have  been  sown  in  an  exceptionally  well-prepared 
seed  bed,  and  the  seed  to  have  had  unusually  good  germinative 
quality.  Growth,  notwithstanding  occasional  spells  of  local  drought, 
has  made  fine  progress  during  the  season  and  prospects  of  yields  are 
now  generally  described  in  superlatives.  Concerning  the  important 
Russian  crop,  there  have  been  the  past  month  numerous  contradic- 
tory and  confusing  reports.  Perhaps  the  most  certain  conclusion  to 
be  derived  from  them  is  that  extensive  drought  has  prevailed  at  times 
in  some  sections  of  the  Empire,  especially  in  the  center,  but  the  ex- 
tent of  the  damage,  if  any,  has  not  yet  been  given  statistical  expres- 
sion. 

COTTON  ACREAGE  AND  CONDITION  JULY  1. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates  (for- 
merly Bureau  of  Statistics)  of  the  United  States  Department  of  Agri- 
culture estimates,  from  the  reports  of  the  correspondents  and  agents 
of  the  Bureau,  that  the  area  of  cotton  in  cultivation  this  year  (1914) 
in  the  United  States  is  about  36,960,000  acres,  as  compared  with 
37,458,000  acres,  the  revised  estimates  of  acreage  in  cultivation  a 
year  ago,  being  a  decrease  of  498,000  acres,  or  1.3  per  cent. 

The  condition  of  the  growing  crop  on  Juno  25  was  79.6  per  cent 
of  a  normal  condition,  as  compared  with  74.3  on  May  25,  1914,  81.8 
on  June  25,  1913,  and  80.7,  the  average  condition  for  the  past  10 
years  on  June  25. 
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Details  by  States  follow: 


States. 


Virginia 

North  Carol  inft 

Soath  Carolina 

Georfda 

Florida....- 

Alabama 

MissiasippL 

Lonisiaiia 

Texas 

Arkansas 

Tflnuesflee. ......... 

Missouri 

Oklahoma 

California 

United  States 


Area  un- 
der ouHi- 
ration  a 
year  ago 
(revised 
estimate). 


48,000 

1,589,000 

2,798,000 

5,345,000 

102,000 


Area,  1914  (prelim- 
Inaiy  estimate). 


Per 
cent 
com- 
pared 
with 
1913. 


Acres. 


06 
100 
101 
101 
101 


3,796,000 
3,117,000 
1,268,000 
12,686,000 
2,627,000 

108 
101 
110 
95 
100 

866,000 

113,000 

3,102,000 

14,000 

100 

110 

92 

250 

37,458,000 

98.7 

46,000 

1,589,000 

2,826,000 

5,398,000 

194,000 

8,912,000 
3,148,000 
1,880,000 
12,062,000 
2,527,000 

866,000 

124,000 

2,854,000 

35,000 


36,960,000 


Condition. 


June  25, 
1914. 


Mayas, 
1914. 


86 
82 
81 
83 
86 

88 
81 
81 
74 
80 

79 

93 

79 

100 


79.6 


83 

76 
72 
80 
82 

85 
87 
82 
65 
79 

80 

86 

68 

100 


74.3 


June  25— 


1913. 


10-year 
aver- 
age. 


81 

76 
73 
74 
85 

79 

82 
81 
86 
86 

87 
88 
89 
96 


84 
81 
79 
81 
85 

80 

78 
78 
82 
81 

83 
83 
82 
97 


81.8 


80.7 


TOBACCO  REPORT,  BY  TYPES  AND  DISTRICTS,  1914. 

Table  2  shows  the  preliminary  acreage  and  condition  of  tobacco  on 
July  1,  by  types  and  districts. 

Table  2. — Tobacco  acreage^  by  types  and  districts y  1914,  and  condition  July  1. 


Type  and  district. 


I.  Cigar  tifp*. 


New  England 

New  York 

Pennsylvania 

Ohk>:  Miami  Valley. 

Wisconsin , 

Oeorgia  and  Florida. 


IL  Chewing f  imokingf  timjf ,  and  export  type*. 


Burley  district 

Paducah  district 

HoiderBon  or  Stemming  district 

One-Suclcer  district 

CaarksviUe  and  Hopkinsville  district 

Virgtaia  Sun-Cured  district 

Viivtnia  Dark  district 

Old  Bright  district 

New  Bright  district 

Maryland  and  Eastern  Ohio  export  district. 

Louisiana:  Perique 

All  other 


Condition,  July  1— 

Area. 

Pwccnt 

— 

1914. 

of  1913. 

1914 

1913 

5-year 
average. 

Acrei. 

Per  cent. 

PercetU. 

Percent. 

Percent. 

27,000 

109 

93 

95 

05 

4,600 

106 

96 

92 

93 

33,100 

85 

86 

83 

90 

56,400 

110 

75 

87 

90 

45,600 

106 

98 

96 

92 

6,200 

106 

n 

90 

90 

244,200 

106 

68 

82 

83 

61.50o 

82 

55 

70 

81 

71,50C 

130 

60 

60 

83 

38,400 

100 

64 

69 

78 

98,900 

86 

60 

74 

82 

11,900 

75 

53 

80 

82 

49,800 

70 

52 

80 

86 

216,000 

90 

59 

91 

81 

151,800 

92 

62 

85 

78 

22,900 

83 

78 

78 

86 

700 

110 

91 

95 

86 

10,500 

The  total  area  of  cigar  tobacco  is  172,900  acres,  compared  with 
168,000  in  1913,  an  increase  of  4,900  acres,  or  2.9  per  cent.  Penn- 
sylvania is  the  only  State  showing  a  decrease.    New  Hampshire  and 
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Vermont,  each  State  growing  only  about  100  acres,  show  the  same  as 
last  year.  All  other  States  have  a  larger  area.  The  chewing,  smok- 
ing, snuff,  and  export  types  show  967,600  acres,  against  1,036,300  in 
1913,  a  decrease  of  68,700  acres,  or  6.6  per  cent.  The  total  area  is 
1,151,000  acres,  compared  with  1,216,100  acres  last  year,  or  5.4  per 
cent  less. 

I.  CIGAR  TYPES. 

New  England, — ^The  area  is  9  per  cent  larger  than  last  year.  With 
an  abundant  supply  of  plants  and  favorable  weather  the  crop  was 
transferred  to  the  fields  about  the  usual  time  under  favorable  con- 
ditions. More  damage  than  usual  was  done  in  the  fields  by  wire- 
worms,  but  this  was  overcome  by  replanting  and  a  good  stand  seciured. 
The  condition  on  July  1  indicated  a  good  crop. 

New  York, — ^The  acreage  has  been  increased  6  per  cent.  Plants 
were  plentiful  and  in  the  Onondaga  district  10  days  or  two  weeks 
early,  and  transplanting  also  was  early.  In  the  Big  Flats  district 
planting  was  at  about  the  usual  time.  Some  damage  to  plants  in  the 
field  by  insects  is  reported,  but  with  favorable  soil  conditions  for 
replanting  a  good  stand  was  secured.  The  condition  on  Jidy  1  was 
better  than  it  was  last  year  and  promised  a  good  crop. 

Pennsylvania, — ^Low  prices  and  poor  retiuiis  for  last  year's  crop 
caused  a  reduction  of  15  per  cent  in  the  area  planted.  Plants  were 
plentiful  and  were  transplanted  early.  Some  damage  from  cut- 
worms is  reported,  but  this  did  not  prevent  a  good  stand.  Condition 
on  July  1  indicated  a  much  better  crop  than  in  1913. 

Ohio:  Miami  Valley, — The  acreage  has  been  increased  10  per  cent. 
Plants  were  abundant  and  early,  and  planting  began  in  good  time,  a 
part  of  it  early.  Dry,  hot  weather  made  a  stand  hard  to  secure, 
delayed  transplanting  the  latter  part  of  the  crop,  and  interfered  with 
growth  of  that  planted.  Condition  on  July  1  was  not  good,  but  will 
improve  rapidly  with  rains. 

Wisconsin, — ^The  acreage  is  6  per  cent  larger  than  last  year.  Plants 
were  plentiful  and  transplanting  was  accompHshed  a  week  or  10  days 
early,  and  a  good  stand  secured.  The  high  condition  reported  on 
July  1  gives  promise  of  the  best  results  in  several  years. 

Georgia  and  Florida, — The  acreage  is  8  per  cent  larger  than  last 
year.  Plants  were  late  and  planting  began  later  than  usual,  but 
under  favorable  conditions  was  pushed  rapidly  and  finished  about 
the  usual  time.  Dry  weather  following  caused  some  apprehension  as 
to  the  outcome.  More  favorable  conditions  later  give  promise  of 
good  quality. 
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n.  CHEWING*  SMOKING,  SNUFF,  AND  EXPORT  TYPES. 

Burley  district. — ^The  acreage  is  5  per  cent  larger  than  in  1913.  A 
larger  increase  was  intended,  but  diy  weather  in  some  portions  of  the 
district  prevented  the  full  acreage  being  planted. 

Plants  were  abundant  and  ready  about  the  usual  time,  but  trans- 
planting was  delayed  by  hot,  dry  weather  and  began  late.  Where 
the  rainfall  was  suflBcient  the  full  intended  acreage  was  planted  and  a 
good  stand  secured.  In  parts  of  the  district  the  land  was  dry  and  with 
only  light  local  rains  a  full  acreage  was  not  planted  and  the  stand  is 
bad.  Dry  weather  followed  planting  and  interfered  with  proper 
growth.  The  crop  is  late  and  does  not  promise  good  quaKty  or 
yield. 

Paducah  district. — ^A  much  larger  area  than  last  -year's  was  pre- 
pared and  plants  were  plentiful  and  early,  but  extremely  hot,  dry 
weather,  relieved  only  by  local  showers,  prevailed  during  the  planting 
season  and  only  82  per  cent  of  last  year's  acreage  was  planted,  two 
or  three  weeks  late.  The  stand  is  bad  and  condition  poorest  for  sev- 
eral years.  Dry  weather  continued  up  to  July  1  and  the  crop  is  a 
month  late.     A  crop  poor  in  quality  and  short  in  pounds  is  indicated. 

Henderson  or  Stemming  district, — ^The  acreage  is  30  per  cent  larger 
than  last  year's,  but  smaller  than  intended.  Plants  were  plentiful  and 
ready  for  transplanting  about  the  usual  time.  Hot,  dry  weather,  with 
only  local  showers,  made  conditions  unfavorable  and  the  area  pre- 
pared was  not  all  planted.  The  stand  is  poor  and  growth  three  or 
four  weeks  late.  The  prospect  on  July  1  was  for  a  light  yield  of 
inferior  quality. 

One^Sucker  district — ^This  district  has  formerly  been  reported  under 
the  head  of  the  Upper  Green  River  and  Upper  Cumberland  districts. 
The  area  is  about  the  same  as  it  was  last  year,  but  less  than  intended. 
With  an  abimdance  of  plants,  they  could  not  be  transplanted  at  the 
usual  time  on  account  of  hot  weather  and  the  dry  condition  of  the 
soil.  Local  rains  gave  some  reUef  and  a  part  of  the  planting  was  ac- 
complished three  weeks  late.  The  stand  is  poor  and  the  condition 
on  July  1  did  not  indicate  good  results. 

ClarJcsviMe  and  HoplcinsviUe  district, — ^The  area  is  14  per  cent  le^ 
than  last  year's,  although  an  increase  was  planned.  With  no  general 
rain  from  early  in  May  until  July  1,  planting  was  not  completed  and 
what  was  accomplished  was  late.  The  stand  is  poor  and  growth  a 
month  late.  The  condition  on  July  1  indicated  a  light  yield  of  poor 
quality. 

Virginia  Sun- Cured  district. — ^The  area  is  25  per  cent  less  than  last 
year's,  caused  partly  by  low  prices  and  unsatisfactory  returns  and 
partly  by  dry  weather,  which  prevented  the  full  planting  of  the 
intended  area.     Plants  were  scarce  and  late  and  planting  was  delayed 
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by  dry  weather.    The  stand  is  bad  and  growth  poor,  and  a  good  yield 
is  not  indicated  by  the  condition  on  July  1. 

Virginia  Dark  district. — ^The  area  is  30  per  cent  less  than  in  1913, 
partly  because  growers  in  the  eastern  end  of  the  district  substituted 
bright  tobacco  for  dark.  Plants  were  10  days  or  2  weeks  late  and 
scarce  on  account  of  damage  in  beds  from  flies.  Planting  was  delayed- 
by  hot,  dry  weather,  and  in  some  instances  not  fully  accomplished. 
The  stand  is  poor  and  growth  late,  giving  promise  of  poor  results. 

Old  Bright  district. — ^The  acreage  is  10  per  cent  less  than  last  year's, 
whereas  about  that  much  increase  was  intended.  Planting  was 
delayed  a  week  or  10  days  by  the  lateness  of  plants  and  further  by 
dry,  hot  weather,  and  in  some  instances  land  prepared  for  tobacco 
was  not  planted.  The  stand  is  poor  and  crop  late.  July  1  condition 
indicates  a  short  crop. 

New  BrigJU  district, — The  area  is  8  per  cent  less  than  it  was  last 
year,  but  an  increase  was  planned.  A  freeze  early  in  March  killed 
most  of  the  plants  in  the  beds,  necessitating  resowing  and  causing 
plants  to  be  two  weeks  late.  Dry,  hot  weather  followed,  further 
delaying  planting,  so  that  it  was  a  month  late,  and  in  some  instances 
tobacco  land  was  planted  in  other  crops.  The  stand  is  bad,  but  a  good 
crop  possible  under  favorable  conditions. 

Maryland  and  Eastern  Ohio  Export  district. — ^The  area  has  been 
reduced  17  per  cent,  while  imder  favorable  conditions  a  small  increase 
would  have  been  planted.  Plants  were  abundant,  but  dry,  hot  weather 
delayed  planting  and  reduced  the  area;  the  growth  is  late  and  stand 
bad.     A  good  crop  is  not  promised. 

Louisiana:  Perique. — The  area  is  larger  and  a  crop  above  the 
average  in  yield  and  quality  is  promised. 


The  receipts  of  butter  and  eggs  at  six  primary  markets  for  June, 
1914,  were:  Butter,  65,567,459  pounds;  eggs,  1,143,136  cases.  The 
average  receipts  for  June  during  the  5  years  1910-1914  were:  Butter, 
64,411,410  pounds;  eggs,  1,211,453  cases. 


AREA  OP  SUGAR  BEETS  PLANTED,  1914. 

The  area  of  sugar  beets  planted  in  1914  was  18  per  cent  less  than  in 
1913,  and  amounted  to  about  520,600  acres.  In  Idaho  and  Utah  a 
greater  area  was  planted  this  year  than  last  year,  but  in  the  other 
States  tiiere  was  a  decrease.  The  area  harvested  for  1913  was  about 
91  per  cent  of  the  area  planted  for  the  entire  United  States.  Table  3 
shows  in  detail  the  area  planted  in  the  current  year,  and  both  planted 
«uttd  harvested  acreage  last  year: 
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Table  3. — Area  of  tugar  beets  planted  in  1914  ond  191S,  and  area  harvested  in  19 IS. 


State. 


California 

Colcvado 

Idaho • 

Kichigan 

Ohio 

Utah 

Other  States 

United  Stain 


Area  planted. 


1914 


Percent- 
age of 
1913. 


Per  cent. 
79 
80 
111 
91 
61 
103 
70 


83 


Amount 


Acret. 

109,500 

146,100 
35,900 

111,300 
19.000 
41,900 
66,900 


1913 


Acres. 

138,300 

183,100 
33,800 

122,600 
31,200 
40,600 
96,000 


Area  hanrested, 
1913. 


Amount. 


Percent- 
age of 
planted 
area,  1913. 


Acres. 

127,610 

168, 410 
22,497 

107,965 
30,661 
39,472 
83,391 


Per  cent. 
92 
92 
97 
88 
98 
97 
87 


520,600 


635,100 


680,006 


91 


The  average  price  paid  to  growers  for  sugar  beets  in  1913  was 
S5.69  per  ton.  The  average  given  in  the  May  issue  of  the  Agricul- 
tural Outlook  (Farmers'  Bulletin  598,  p.  10)  was  an  error. 


FLOBIDA  AND  CALIFORNIA  CROP  REPORT. 

Table  4. — Crop  conditume  in  Florida  arid  California. 


Florida. 

California. 

Crop. 

Condition  July  1~ 

Condi- 
tion 
June  1. 

Condition  July  1— 

Condi- 
tion 
June  1. 

1914 

1913 

1912 

1914 

1913 

1912 

Pineapples 

70 
90 

91 

89 

95 
.95 

75 
82 

Oranges 

89 
90 

70 
57 

80 

83 

92 

liemons 

87 

T.brpfts . . 

90 
90 
75 
67 
74 
68 

8-1 

85 
50 
38 
80 
77 

85 
90 
90 
45 

80 
70 

86 
84 
72 
70 
76 
68 

Orapefniit 

Peaches * 

85 
82 
93 
95 
77 
70 
90 
81 
83 

69 
71 
85 
86 
60 
74 
78 
55 
83 

84 
81 
89 
90 
80 
85 
88 
80 
90 

85 

Pears 

80 

Watermelons 

05 

96 

ApricotsT 

80 

Primes , . 

65 

Olives 

92 

A  lnM>nd.<? 

85 

Wftirmts 

86 

Velvet  beans 

84 

82 

Grapes: 

For  wine 

• 

94 
92 
96 

89 
89 
89 

95 
96 
95 

For  r?i4«rfns . . . . , 

Portable 

Exports  of  Sea  Island  cotton  from  the  United  States  for  the  9 
months  ending  March  31,  1914,  were  7,061,209  pounds,  and  exports 
of  other  cotton  amounted  to  4,193,226,574  pounds,  according  to  the 
U.  S.  Department  of  Commerce.  For  the  corresponding  9  months 
of  the  preceding  fiscal  year  exports  of  Sea  Island  cotton  were 
2,219,039  pounds  and  other  cotton  3,927,242,266. 
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TREND  OF  PRICES  OP  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  decreased  about  0.8  per  cent  during  June;  in  the  past 
6  years  the  price  level  has  increased  during  June  0.4  per  cent. 

On  July  1  the  index  figure  of  crop  prices  was  about  12.0  per  cent 
higher  than  a  year  ago,  but  14.0  per  pent  lower  than  2  years  ago  and 
1.3  per  cent  lower  than  the  average  of  the  past  6  years  on  July  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for  meat 
animals  decreased  1.0  per  cent  during  the  month  from  May  15  to 
June  15,  which  compares  with  an  increase  of  1.6  per  cent  in  the  same 
period  a  year  ago,  a  decrease  of  2.0  per  cent  2  years  ago,  a  decrease 
of  1.7  per  cent  3  years  ago,  and  a  decrease  of  1.1  per  cent  4  years  ago. 

From  December  15  to  June  15  the  advance  in  prices  for  meat  ani- 
mals has  been  5.4  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  12.0  per  cent,  and  2  years  ago  16.8  per  cent, 
while  3  years  ago  there  was  a  decline  in  price  of  12.3  per  cent  during 
this  period. 

On  June  15  the  average  (weighted)  price  of  meat  animals — hogs, 
cattle,  sheep,  and  chickens — ^was  $7.22  per  100  pounds,  which  is 
0.5  per  cent  higher  than  the  prevailing  price  a  year  ago,  15.2  per 
cent  higher  than  2  years  ago,  32.6  per  cent  higher  than  3  years  ago, 
and  0,9  per  cent  lower  than  4  years  ago  on  June  15. 

A  tabulation  of  prices  is  shown  on  pages  36  and  37. 


HESSIAN  FLY. 

By  F.  M.  Webster,  In  Charge  of  Cereal  and  Forage  Insect  Investigations. 

The  Hessian  fly  is  a  true  fly,  havii^  but  a  single  pair  of  wings.  In 
form  it  somewhat  resembles  a  diminutive  mosquito.  The  term 
'^Hessian  fly"  was  long  ago  applied  to  it  on  account  of  its  having 
been  discovered  some  time  after  the  encampment  of  the  Hessian 
troops  on  Long  Island,  New  York,  in  1779.  While  it  is,  beyond  a 
doubt,  a  foreign  insect,  it  may  or  may  not  have  been  introduced  in 
this  manner.  Be  that  as  it  may,  it  has  spread  continuously  through- 
out the  wheat-growing  regions  of  the  eastern  United  States  from  the 
Atlantic  coast  westward  to  central  North  Dakota  and  South  Dakota, 
central  Nebraska,  western  Kansas,  and  northeastern  Oklahoma;  also 
along  the  Pacific  coast  west  of  the  Sierra  Nevadas,  thus  occupying 
only  the  more  humid  portions  of  the  country,  apparently  being 
unable  to  develop  in  an  arid  country.  It  is  for  this  reason,  probably, 
that  it  does  not  occur  continuously  to  the  west  of  longitude  100*^  or 
to  any  great  extent  southward  beyond  a  few  mUes  from  the  Arkansas 
River;  while,  of  course,  east  of  the  Mississippi  it  is  restricted  only  by 
the  area  covered  by  the  limits  of  the  wheat-growing  section.     (Fig.  1 .) 
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There  are  two  annual  generations  of  the  pest.  What  may  be 
termed  the  first  generation  of  flies,  enumerating  them  chronolc^cally, 
appears  in  spring,  originating  from  * 'flaxseeds/'  so  called,  in  plants 
that  have  been,  attacked  the  previous  autumn.  These  flies,  as  is  the 
habit  of  those  of  both  generations,  deposit  their  slender,  minute  eggs 
of  a  reddish  color  in  the  troughs  or  furrows  of  the  leaves  of  wheat. 
The  yoimg  ma^ots  hatching  from  these  e^s  are  equally  minute,  of 
the  same  reddish  cast  as  the  eggs,  and  make  their  way  down  the  leaf 
to  the  sheath  and  between  this  and  the  stem,  usually  to  the  first  joint 
below. 

The  yoimg  maggot  gradually  changes  to  white,  and  when  nearly 
mature  in  this  stage  to  a  glassy  green  clouded  with  white.     As  it 


Fio.  1.— Map  showing  distribution  of  Hessian  fly  in  the  United  States. 

increases  in  size  it  becomes  embedded  in  the  juicy  stem,  causing  a 
weakening  of  the  straw  at  this  point,  resulting  in  straw-fallen  grain 
just  before  harvest. 

When  the  maggot  has  become  full  sized  the  skin  covering  gradually 
hardens  and  changes  to  somewhat  the  color  and  appearance  of  a  flax- 
seed, so  much  so  that  this  stage,  which  is  between  the  maggot  and  the 
fly,  is  commonly  called  the  ' 'flaxseed''  stage.  Sometimes  these 
"flaxseeds"  are  foimd  just  above  the  ground,  sometimes  higher  up 
the  stem,  the  exact  location  depending  on  the  size  of  the  wheat 
plants  at  the  time  the  eggs  were  deposited  in  the  spring.  Some 
farmers  mistake  them  for  the  eggs.  By  harvest  nearly  aU  of  the 
maggots  have  passed  into  what  we  know  as  the  ** flaxseed"  stage, 
which  is  a  resting  stage,  during  which  no  food  is  required. 
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The  period  throi^h  wldch  the  msect  remains  in  this  stage  varies, 
first;  with  ike  latitude,  and,  second,  with  humidity  and  rainfall;  thus, 
in  the  northern  portion  of  the  country  the  adult  flies  emeige  from 
these  flaxseeds  in  the  stubble  eariy  in  September,  probably  about  the 
10th  or  15th;  whereas  in  the  extreme  southern  portion  of  the  coim- 
try  they  do  not  appear  until  a  month  or  six  weeks  later.  Besides, 
the  same  weather  conditions  that  prevent  the  young  wheat  from 
starting  in  fall  retards  the  appearance  of  the  fly.  The  fly  is  short 
lived  and  must  deposit  its  eggs  soon  after  it  emerges  from  the  stubble. 
It  is  a  mistaken  idea  that  frost  destroys  it. 

East  of  the  Mississippi  River  the  fly  is  not  known  to  develop  in  the 
grasses,  so  that  the  summer  may  be  said  to  be  passed  exclusively 
in  the  grain  stubble.  West  of  the  Mississippi  River,  under  certain 
conditions,  it  may  develop  and  pass  the  summer  in  some  of  the  grasses. 
If,  at  the  time  the  flies  are  abroad  in  the  fall,  there  are  no  wheat 
plants  above  ground  on  which  the  female  flies  can  deposit  their  eggs, 
there  can  be  no  injury  to  tiie  plants  in  the  fall,  and  hence  none  the 
following  spring;  whereas,  if  the  wheat  is  sown  early  enough  so 
that  the  plants  have  made  some  growth  above  ground  at  the  time 
the  eggs  are  deposited,  the  flies  will  seek  out  these  plants  and  they 
become  infested  in  the  same  way  as  the  plants  in  the  spring,  only 
in  the  fall  the  young  maggots  hatching  from  eggs  deposited  on  the 
wheat  leaves  make  their  way  down  behind  the  sheath  to  a  point 
just  above  the  roots  of  the  plant,  where  they  become  embedded  in 
the  tissue,  precisely  as  is  the  case  in  the  spring,  only  lower  down  the 
plant. 

The  effect  of  the  fly  on  young  wheat  in  the  fall  is  exceedingly 
deceiving,  the  infested  plants  being  of  a  more  rank  growth,  the  leaves 
broader  and  of  a  darker  color,  almost  resembling  those  of  cats; 
but  close  examination  will  show  that  there  is  no  central  leaf  or  portion 
of  the  plant  that  would  later  become  the  stem  or  straw.  Thus  it  is 
that  wheat  fields  may  appear  imiisually  vigorous  and  healthy  until 
quite  late  in  the  season,  when,  suddenly,  the  plants  change  color 
and  die.  The  most  of  the  maggots  become  full  grown  before  cold 
weather  occurs  and  pass  the  winter  in  the  brown  or  *^  flaxseed  *' 
stage,  and  it  is  from  these  ^'flaxseeds''  that  the  flies  emerge  the  fol- 
lowing spring. 

The  logical  conclusion  therefore  must  be  that  if  the  farmer  will 
delay  his  wheat  sowing  until  after  the  adult  flies  have  appeared  and 
disappeared  in  the  fall  there  will  be  none  in  his  fields  to  winter  over 
and  produce  flies  the  following  spring ;  in  other  words,  the  farmer  has 
but  one  opportunity  during  the  year  to  reach  this  pest,  and  that  is 
at  the  time  he  sows  his  grain.  It  is  entirely  possible  and  frequently 
occurs  that  a  few  early  sown  fields  will  in  spring  inlest  a  whole 
neighborhood,  regardless  of  whether  it  was  sown  late  or  early. 
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Strange  as  it  may  seem,  the  methods  of  deaUng  with  this  pest  vnR 
appear  far-fetched  and  require  some  explanation  to  show  why  they 
in  any  way  relate  to  the  pest  or  its  control. 

The  first  move  should  be  to  procure  a  well-pulverized,  fertile, 
compact  seed  bed.  This  may,  pertiape,  be  best  explained  by  sug- 
gesting that  the  farmer  commence  to  plow  his  groimd  early^  just  as 
though  he  expected  to  sow  very  early.  Then  cultivate  it  continually, 
by  disking  or  rolling,  as  may  become  necessary,  until  he  gets  a 
thorou^hdy  pulverized  compact  bed  in  which  to  place  the  seed. 
The  sowing  may  then  be  delayed  later  than  ordinary,  because  whea 
the  seed  is  placed  in  the  ground  it  has  every  favorable  condition  te 
enable  it  to  germinate  quickly  and  send  out  rootlets  to  supply  prompt 
and  sufficient  nourishment  for  the  young  plants. 

It  must  be  borne  in  mind  that  a  healthy,  vigorous  plant  will  throw 
off  or  outgrow  an  attack  that  Would  kill  a  weaker  one.  Again,  if  the 
wheat  is  sown  year  after  year  on  the  same  land,  the  flies  have  but  to 
emerge  from  the  old  stubble  and  deposit  their  e^9  upon  the  young 
wheat  plants,  whereas,  on  the  other  band,  if  the  crop  is  rotated  and 
the  wheat  is  fall  sown  upon  land  that  has  produced  some  other  crop, 
then  the  fly  must  migrate  or  be  carried  with  the  wind  from  one  field 
to  another,  which,  owing  to  their  frailty,  always  proves  more  or  less 
fatfd.  It  will  be  seen  that  good  farming  and  a  rotation  of  crops  are 
two  practical  and  efficient  measiires*  in  controlling  the  Hessian  fly. 

As  to  the  time  when  the  farmer  shoidd  sow  his  grain  to  escape  the 
fall  attack,  he  can  of  all  others  best  decide  this  matter  for  himself, 
because,  if  he  will  watch  year  after  year,  he  wUl  soon  notice  that  wheat 
sown  after  about  a  certain  date  will  rarely  be  infested  by  fly  and  then 
more  generally  in  spring,  which  infestation  may  have  come  from  some 
early-'sown  fields  in  his  neighborhood. 

In  case  of  the  present  outbreak,  generally  speaking,  the  farmer  can 
get  no  better  indication  of  the  date  when  he  should  sow  his  grain  in 
the  fall  of  the  year  than  to  follow  the  infestation  as  shown  by  the 
sowing  of  the  fall  of  1913.  In  many  localities  farmers  have  reported 
that  wheat  sown  after  certain  dates  was  uninjured,  while  that  sown 
jweviously  was  damaged  from  50  to  75  per  cent. 

A  long  series  of  wheat-sowing  experiments  covering  a  period  of 
over  a  quarter  of  a  century,  outlined  by  the  writer  and  carried  out  by 
practical  farmers,  has  clearly  shown  that  wheat  should  not  be  sown 
in  the  fall  in  the  latitude  of  southern  New  York,  southern  Michigan^ 
southern  Wisconsin  and  westward  much,  if  any,  before  the  20th  of 
September;  in  the  approximate  latitude  of  Philadelphia,  Pa.,  Colum- 
bus, Ohio,  Indianapolis,  Ind.,  Springfield,  111.,  and  extreme  northern 
Kansas,  before  the  25th  of  September;  while  in  northern  Maryland, 
extreme  southern  Ohio,  southern  Indiana,  southern  Illinois,  and 
southern  Kansas  it  should  not  be  sown  before  October.    Not  only  do 
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the  results  of  experiment  show  this,  but  those  obtained  by  practicafl 
successful  farmers  have  proven  their  correctness.  In  extreme  south-* 
em  Kansas  and  northern  Oklahoma  wheat  should  not  be  sown  until 
after  the  first  week  in  October;  and  this  is  true  of  Virginia.  October- 
sown  wheat  always  enjoys  the  greatest  freedom  from  fly  in  Maryland. 
Practically  the  same  corresponding  delay  in  wheat  sowing  in  the  fall 
should  be  followed  to  the  southward. 

There  are  numbers  of  natural  enemies  of  the  Hessian  fly  and 
serious  outbreaks  are  doubtless  primarily  due  to  the  fact  that,  owing  to 
conditions  not  well  imderstood,  possibly  meteorological,  these  natural 
enemies  become  so  reduced  as  not  to  be  able  to  control  the  pest. 

From  the  fact  that  many  successful  farmers  rarely  or  never  lose  a 
crop  of  wheat  from  Hessian  fly  attack,  it  is  very  dear  that  the  results 
they  obtain  can  also  be  accomplished  by  others.  If  the  soil  lacks  f  er- 
tihty,  some  quick-acting  fertilizer  applied  at  the  time  of  sowing  will 
encourage  and  facilitate  the  rapid  growth  of  the  wheat  plants,  -and 
thus  some  of  the  objections  to  late  sowing  be  overcome.  •     ^ 


MARKETING  BY  PARCEL  POST. 

By  Charles  J.  Brand,  Chiefs  Office  of  Markets, 

There  is  a  great  diversity  of  opinion  as  to  the  benefits  that  wifl 
come  to  producers  through  the  inauguration  of  the  parcel  post. 
Some  are  greatly  pleased  with  the  prospect  of  direct  marketing  of 
such  products  as  lend  themselves  to  proper  distribution  by  this 
means  and  abeady  are  availing  themselves  of  the  f  aciUties  that  have 
been  provided.  Others  see  nothing  hopeful  or  promising  in  the 
parcel-post  system  and  usually  have  not  tried  it  at  all  or  have  tried 
it  in  a  very  inadequate  fashion  and  without  due  attention  to  the 
many  important  details  of  successful  marketing  in  this  manner. 

It  is  important  to  remember  that  there  is  nothing  automatic  about 
the  parcel  post.  It  is  merely  a  vehicle  for  the  transportation  and 
deUvery  of  produce,  the  successful  development  of  which  will  depend 
very  largely  upon  the  shipper,  though  also  in  part  on  the  purchaser 
or  consumer.  This  presumes,  and  with  the  best  of  reason,  that  the 
Post  Office  Department  will  do  its  part  of  the  work  with  dispatch 
and  care. 

As  a  method  of  marketing  the  parcel  post  will  succeed  only  in 
such  measure  as  it  accomplishes  more  efficiently  and  economically 
the  functions  performed  by  the  numerous  middle  interests  of  the 
present  system.  Its  greatest  advantage  naturally  will  appear,  so 
far  as  shipments  from  the  farm  are  concerned,  in  those  commodities 
which  are  produced  practically  in  the  condition  in  which  they  are 
finally  retailed  to  the  consumer,  but  even  in  the  case  of  such  products 
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there  must  be  a  well-understood  and  businesslike  agreement  as  to 
how  fair  and  reasonable  prices  are  to  be  arrived  at  and  as  to  the  par- 
ticular qualities  that  are  to  be  delivered  at  the  stated  prices. 

There  is  an  unfortimate  tendency  on  the  part  of  some  farmers 
who  have  butter,  eggs,  and  other  produce  to  sell  to  ask  prices  far 
above  those  current  in  their  own  rural  localities  and  higher  even 
than  those  exacted  by  the  fancy  retail  stores  of  the  cities  for  products 
of  the  same  grade.  Fimdamentally  there  are  only  two  reasons  to 
persuade  the  consumer  to  undertake  the  additional  trouble  and 
imcertainty  of  securing  produce  by  mail.  These  are  economy  in  cost 
and  greater  freshness  of  product.  No  unusual  method  will  ever  be 
popular  imless  it  gives  results  along  one  or  both  of  these  lines.  Pro- 
ducers must  be  very  careful  not  to  overreach  in  the  matter  of  price. 
Unless  they  are  willing  to  share  the  saving  with  the  consimier  who 
agrees  to  receive  food  products  which  he  has  not  had  an  opportunity 
to  examine  and  whose  quality  and  time  of  delivery  will  always  be 
subject  to  a  degree  of  uncertainty,  there  is  little  prospect  of  the  wide 
extension  of  the  parcel-post  system  which  it  deserv^es,  so  far  as  the 
farm  is  concerned. 

Recently  the  post  office  at  Washington,  D.  C,  has  been  very  active 
in  trying  to  promote  parcel-post  marketing,  collecting  lists  of  names 
of  farmers  and  others  who  have  produce  to  sell,  and  printing  and 
distributing  these  lists  to  patrons  of  the  Washington  office  who 
might  become  purchasers.  A  few  cases  with  respect  to  eggs  alone 
will  suffice  to  illustrate  this  tendency  referred  to  above.  One  New 
Jersey  farmer  oflfers  ^gs  at  40  cents  a  dozen  the  year  around;  a 
Pennsylvania  farmer  in  June  offers  *' fresh  white  sanitary  eggs"  at 
$1  for  two  dozen;  a  Virginia  farmer  offers  eggs  at  Washington  quo- 
tations plus  10  cents.  It  is  difficult  to  see  how  a  user  of  eggs  could 
afford  to  pay  such  prices  when  fresh  country  eggs  are  being  sold  by 
farmers  to  country  grocers  at  this  moment  for  prices  ranging  above 
and  below  20  cents  a  dozen  in  trade. 

The  difference  between  the  country  price  and  the  city  price  must 
be  shared  fairly  between  the  producer  and  the  buyer.  The  latter 
will  not  take  chances  on  things  that  can  not  be  examined  and  which 
in  some  cases  may  not  fulfill  the  particular  need;  furthermore,  he 
will  not  bear  the  imcertainty  as  to  time  of  arrival  imless  there  is  a 
gain  to  him  in  so  doing.  On  the  other  hand,  much  of  the  consim?ers' 
particularity  is  based  on  illogical  prejudice,  so  that  they,  as  well  as 
the  producers,  must  standardize  their  demands  and  make  conces- 
sions. 

Standardization  of  products  is  one  of  the  essential  things  to  parcel- 
post  marketing.  Uniformity  in  quahty  is  almost  as  important  as 
high  quality.    It  is  likely  that  the  most  satisfactory  way  to  make 
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progress  along  these  lines  is  through  the  preparation  of  descriptive 
specifications  for  those  kinds  <tf  produce  that  will  be  marketed  most 
largely  through  parcel  post.  Only  by  some  such  mbeans  can  the 
necessary  protection  be  afforded  the  purchaser  as  to  quality  and  the 
producer  as  to  price. 

The  Office  of  Markets  of  the  U.  S.  Department  of  Agriculture  is 
engaged  in  a  study  of  standardization  which  will  enable  it  to  pub- 
lish such  grade  descriptions  as  will  facilitate  ready  intercourse. 

Famaers  should  remember  that  the  parcel  post  works  both  ways. 
It  is  just  as  useful  in  having  things  sent  to  the  farm  as  in  sending 
products  away  from  the  farm.  Those  who  have  not  tested  it  as  a 
means  of  securing  things  to  supply  their  own  needs  wifl  be  surprised 
at  the  convemence  and  delight  of  having  orders  which  can  be  placed 
by  postal  card  or  tdephone  delivered  at  the  rural  free-deUvery  box 
in  front  of  the  farm. 

The  practicability  of  shipping  perishable  produce  is  not  open  to 
serious  question.  For  many  years  the  investigators  in  the  Depart- 
ment of  Agriculture  concerned  in  the  introduction,  breeding,  im- 
provement, and  general  study  of  all  kinds  of  fndts,  vegetables,  and 
other  plants  have  utilized  the  mails  in  the  shipping  of  experimental 
material.  In  this  way  everything  from  the  most  delicate  fruits  to 
vegetables  suitable  for  all  winter  storage  have  been  shipped' from  a 
few  miles  to  several  thousand  miles.  In  a  great  majority  of  cases, 
packages  and  packing  have  been  devised  after  a  few  trials  which 
have  resulted  in  delivery  in  good  condition.  More  recently,  definite 
and  carefully  planned  experiments  covering  eggs,  butter,  strawber- 
ries, cherries,  lettuce,  and  assorted  vegetables  have  been  undertaken. 

The  tests  that  Tiave  been  conducted  in  the  shipping  of  eggs  are 
described  in  Farmers'  Bulletin  No.  594,  entitled  *' Shipping  Eggs  by 
Parcel  Post,  ^'  which  can  be  obtained  free  of  charge  upon  application 
to  the  Division  of  Publications,  Department  of  Agriculture,  Wash- 
ington, D.  C.  During  the  progress  of  this  experiment,  and  since  that 
time,  over  10,000  eggs  have  been  shipped  with  a  loss  small  enough  to 
constitute  a  thorough  practical  demonstration  favorable  to  the 
method.  In  the  bulletLn  detailed  instructions  are  given  by  means  of 
which  any  farm  operator^  his  wife,  or  older  children  could  make  a 
beginning  in  the  establishment  of  a  parcel-post  egg  market.  Indeed, 
many  cases  of  permanent  arrangements  between  producers  and  con- 
sumers whereby  shipments  have  been  made  regularly  for  a  period  of 
months  have  already  been  made.  From  October  of  last  year  to  June 
of  the  present  year  the  writer  secured  practically  his  whole  supply 
from  a  farm  92  miles  distant  from  Washington,  involving  a  transfer 
point  for  all  mail.  Only  two  cases  of  breakage  in  sufficient  quantity 
to  be  worthy  of  comment  occurred. 
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There  &re  numerous  types  of  coutamers,  several  of  whicli  have 
proTea  satisfactory,  ooDcenung  which  information  may  be  obtained 
by  interested  persons  by  applying  to  the  experiment  stations  in  their 
jespective  States. 

ExtensiTe  experiments' in  the  shipping  of  butter  by  parcel  post 
have  been  under  way  for  a  number  of  months*  No  shipments  of  less 
than  2  poimds  are  made  because  of  the  relatively  greater  expense  inci- 
<ieait  to  the  shipment  of  stn^  pounds.  It  has  been  sent  in  2,  3,  5, 
and  10  pound  parcek,  not  only  from  the  creameries  at  which  it  was 
produced  to  the  office  in  Washington,  but  from  Washington  to  experi- 
ment stations  throu^out  the  country  for  examination  there  and  sub- 
sequent return.  Tlie  butter  used  has  been  all  put  up  in  1 -pound 
prints,  wrapped  in  regular  waterproof  butter  paper,  and  placed  in 
paraj£ned  paper  cartons  such  m  are  most  commonly  used  in  the  dis- 
tribution €i  fancy  creamery  butter.  These  cartons  are  then  inserted 
into  corrugated  pasteboard  containers  suitable  for  accomodating  the 
differing  amounts  to  be  shipped,  and  wrapped  with  good  wrapping 
paper. 

Under  ordinary  weather  oonditions  practically,  no  difficulty  has 
been  experienced  in  the  shipment  of  butter.  The  chief  problem  to  be 
aotved,  of  course,  is  to  prev^it  the  butter  from  liquefying;  mere  sof- 
tening has  not  proven  injurious.  The  difficulty  is  somewhat  less 
acute  in  cold  weather  than  in  warm.  However,  the  fact  that  mail 
cars  must  be  heated  in  winter,  and  that  this  is  accomplidied  by  super- 
heated steam  pipes  located  along  the  outer  i^alls  of  the  car  and  behind 
the  mail  sacks,  tends  to  make  the  problem  of  butter  shipment  in  winter 
somewhat  similar  to  that  in  warm  weather. 

The  regulations  of  the  Post  Office  Department  on  this  subject  are 
of  such  a  nature  that  it  ia  possible  to  obviate  the  trouble  to  a  consid- 
erable extent  in  cold  weather  by  marking  butter  parcels  as  follows: 
"Perishable — Keep  away  from  heating  apparatus.^'  Mail  clerks  are 
expected  to  be  guided  by  such  instructions  and  to  give  perishables 
special  care. 

With  the  growth  of  the  parcel  post  as  a  method  of  shipping  perish- 
ables it  would  seem  not  unlikely  that  in  the  future  some  method  of 
refrigeration  on  a  small  scale  mi^t  be  developed.  Over  ordinary 
distances  and  under  average  conditions  butter  wrapped  as  outlined 
can  be  shipped  without  deterioration.  It  should  always  be  chilled 
before  shipment  and  chilled  again  immediately  upon  receipt  by  the 
purchaser.  It  should  be  dispatched  with  attention  to  the  mail  sched- 
ule so  that  it  will  be  on  the  road  as  short  a  time  as  possible,  and  it  is 
preferable  that  shipments  shoidd  be  timed  to  make  the  greater  part 
of  the  journey  at  night,  when  temperatures  are  materially  lower  than 
daring  tiud  day. 
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During  the  strawberry-shipping  season,  which  is  just  closing,  28 
crates  of  berries  have  been  handled  by  the  parcel  post.  Twenty-four 
of  these  in  16-quart  crates  were  shipped  from  the  Eastern  Shore  of 
Maryland.  In  order  to  comply  with  the  post-office  requirements  the 
crates  were  fitted  with  tight  bottoms,  Which  would  make  leakage 
difficult  though  not  wholly  impossible.  Parcels  of  this  character 
weighing  over  20  poimds  are  very  generally  handled  in  a  manner 
similar  to  express  and  are  not  put  in  bags.  Those  weighing  less 
than  20  pounds  are  usually  placed  in  mail  sacks  and  the  wrapping 
in  either  case  must  be  done  accordingly.  In  only  two  cases  did  the 
individual  quart  boxes  containing  the  berries  show  sufficient  leakage 
to  stain  the  bottom  of  the  crate  itself,  and  in  only  one  of  these  cases 
was  there  any  evidence  of  leakage  on  the  outside  of  the  crate.  Con- 
sidering the  perishable  nature  of  the  product  and  the  distance  over 
the  ordinary  routes  of  travel  from  the  Eastern  Shore  of  Maryland  to 
Washington  this  test  certainly  indicates  promise,  as  the  berries  were 
received  in  fully  as  good  condition  as  would  have  been  the  case  by 
any  other  means  of  transportation,  and  were  of  better  quality  than 
berries  selling  at  a  higher  price  at  the  particular  time  in  the  Wash- 
ington market. 

The  shipment  of  the  strawberries  raised  another  small  but  practical 
point  in  the  relation  of  the  parcel  post  to  domestic  economy.  The 
hous^ewife  usually  plans  to  do  her  preserving  or  other  operations  on 
definite  days,  hence  it  is  important  that  the  shipper  and  the  carrier 
accomplish  the  delivery  .as  requested  in  order  that  the  buyer  maybe 
satisfied.  Berries  intended  to  be  preserved  on  Wednesday  can 
occasion  a  great  deal  of  inconvenience  if  they  arrive  on  Thursdi^, 
when  the  servant  is  having  a  holiday,  or  the  home-keeper  herself 
has  other  engagements.  There  is  small  doubt  but  that  over  reason- 
able distances  and  with  the  fruit  of  proper  shipping  texture,  straw- 
berries can  be  carried  quite  satisfactorily. 

As  an  experiment  in  the  practicability  of  shipping  in  the  present 
32-quart  commercial  crate,  3  shipments  were  made  with  the  crates 
only  three-fourths  full  to  keep  them  within  the  weight  limit,  and  in  a 
fourth  ca5:e  as  an  experiment  outside  of  the  present  weight  limits  a 
full  32-quart,  crate  weighing  56  pounds  was  shipped.  These  crates 
were  received  in  fully  as  good  condition  as  the  16-quart  crates. 

Small  preliminary  experiments  with  both  sweet  and  sour  cherries 
have  been  made,  but  not  enough  shipments  have  been  conducted  to 
warrant  any  statement  of  conclusions. 

During  the  late  winter  and  early  spring  8  or  10  barrels  of  lettuce 
produced  in  the  experiments  of  the  department  on  the  Arlington 
farm,  conducted  by  the  Bureau  of  Plant  Industry,  were  shipped  to 
various  parts  of  the  country  in  142  parcels.  The  varieties  used  in  tho 
experiments  were  the  ''Boston  head''   and  ''Grand  Rapids.''     The 
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parcels  usually  contained,  depending  upon  the  size  of  the  heads  or 
bunches,  from  2  to  several  dozen  heads.  The  average  weight  of 
parcels  containing  8  to  10  heads  was  between  4  and  4^  poimds.  The 
average  weight  of  those  containing  6  was  about  3  pounds.  Th^ 
parcels  were  shipped  not  only  in  the  local  zone  and  to  near-by  points, 
but  to  places  as  far  away  as  Boston,  New  York,  Toledo,  Chicago, 
Minneapolis,  and  elsewhere.  In  spite  of  the  fact  that  zero  weather 
prevailed  during  a  part  of  the  time  when  experiments  were  in  progre?8, 
the  lettuce  carried  through  to  destination  satisfactorily  and  wth 
only  a  small  percentage  of  waste.  In  the  local  zone,  lettuce  from 
shipments  that  were  kept  under  observation  was  perfectly  fresh  and 
usable  at  the  end  of  7  days.  Ordinary  corrugated  cartons  lined 
with  paraffin  paper  and  wrapped  with  ordinary  strong  wrapping 
paper  were  used  for  the  shipments. 

Experiments  have  also  been  conducted  with  parcels  containing  an 
assortment  of  vcjgetables  available  at  the  same  time.  Such  ship- 
ments have  usually  been  uniformly  successful  and  present  an  exten- 
sion of  the  hamper  system  which  has  been  inaugurated  to  some 
extent  by  certain  of  the  express  companies.  The  varying  degree 
of  perishableness  of  different  vegetables  must  be  borne  in  mind  in 
making  such  shipments. 

For  the  convenience  of  persons  desiring  to  attempt  the  establish- 
ment of  direct  marketing  contracts  and  for  the  information  of  all 
persons  interested  in  the  cost  of  shipping  by  parcel  post  there  is  given 
in  Table  5  the  rate  for  the  local,  first,  and  second  zones  of  all  parcels 
weighing  from  1  to  50  pounds. 

Table  5. — Parcel  postage  rates  up  to  150  miles. 


Weight 

in 
pounds. 

Local. 

Zones,  first 

and  second, 

uptoKO 

miles. 

Weight 

in 
pounds. 

Local. 

Zones,  first 

and  second, 

up  to  150 

miles. 

Weight 

in 
po«ind.s. 

liocal. 

Zones,  first 
and  second, 
up  to  150 
mUes. 

1 

10.05 
.06 
.06 
.07 
.07 
.06 
.08 
.00 
.09 
.10 
.10 
.11 

.n 

.12 
.12 
.13 

.13 

10.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 
.19 
,       .20 
.21 

18 

0.14 
.14 
.15 
.U 
.16 
.16 
.17 
.17 
.18 
.18 
.19 
.19 
.20 
.20 
.21 
.21 
.22 

SO.  22 
.23 
.24 
.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 
.38 

35 

0.22 
.23 
.23 
.24 
.24 
.26 
.25 
.26 
.26 
.27 
.27 
.28 
.28 
.29 
.29 
.30 

$0.39 

2 

19 

36 

.40 

3 

20 

37 

.41 

4 

21 

22 

38 

.42 

5 

39 

.43 

6 

23 

40 

.44 

7 

24 

41 

.45 

8 

25 

42 

.46 

9 

26 

43 

.47 

10 

27 

44 

.48 

U 

28 

45 

.49 

12 

29 

46 

.50 

13 

30 

47.^. 

.51 

14 

31 

48 

.52 

15 

32 

49 

.53 

16 

33 

50 

.54 

17 

34 

It  should  be  explained  that  the  local  zone  rates  apply  to  all  business 
originating  within  the  territory  of  any  ofl&ce,  whether  it  is  received 
on  a  rural  route  or  from  the  city  branches  of  the  particular  post  office. 
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For  distances  greater  than  150  miles  a  weight  limit  of  20  pounds 
applies.  Kates  for  greater  distances  are  not  given,  as  it  is  believed 
that  the  greater  proportion  of  parcel-post  palrons  will  be  developed 
within  the  150-inile  radius.  A  parcel  for  shipment  by  mail  must  not 
exceed  72  inches  in  length  and  girth  combined.  Determine  the 
length  between  ends  and  take  the  girth  at  the  thickest  point.  If 
the  aggregate  of  the  two  is  not  greater  than  72  inches,  the  parcel 
will  be  received  for  mailing.  The  name  and  address  of  the  sender 
preceded  by  the  word  '*From''  must  be  placed  on  every  package. 
From  all  money-order  post  offices  to  offices  of  the  same  class  parcels 
may  be  shipped  ''Collect  on  delivery"  on  the  payment  of  a  10-cent 
fee,  but  the  value  of  the  package  may  not  exceed  $100. 

In  Circular  No.  3,  dated  April,  1914,  the  Division  of  Classifica- 
tion, Office  of  the  Third  Assistant  Postmaster  General,  published  a 
very  clear  and  comprehensive  statement  of  the  conditions  under 
which  parcel-post  shipments  may  be  made,  including  instructions 
for  preparation  and  wrappings  This  can  be  obtained  by  application 
to  the  local  post  office  or  to  the  Post  Office  Department,  Washington, 
D.  C,  and  should  be  in  the  possession  of  every  parcel-post  patron. 

There  are  many  conditions  and  circumstances  imder  which  the  use 
of  the  parcel  post  for  marketing  will  not  prove  economical.  There  are 
many  others,  especially  for  particular  products  and  under  particular 
conditions,  for  which  parcel-post  transportation  would  seem  the  only 
reasonable  and  economical  method.  It  is  not  expected  that  parcel- 
post  marketing  will  supplant  usual  methods,  but  its  proper  use  should 
certainly  make  it  a  valuable  supplement  to  these  under  all  conditions 
and  a  check  upon  other  methods  when  they  are  not  being  applied 
with  fairness  to  either  producer  or  consumer  or  both. 


The  first  Argentine  com  to  reach  Montreal,  Canada,  this  season 
arrived  on  June  20  and  consisted  of  about  200,000  bushels.  Some 
of  this  is  reported  to  be  for  local  consumption  in  Canada  and  some  for 
shipment  to  the  New  England  States.  The  ocean  rate  on  com 
from  Buenos  Aires  to  Montreal  at  this  time  was  reported  at  8.7  cents 
per  bushel  of  56  pounds  (14s.  6d.  per  ton).  The  cargo  in  question 
was  loaded  part  at  Rosario  and  part  at  San  Nicolas,  Argentine  river 
ports  located  above  Buenos  Aires. 


The  sugar  made  in  Porto  Rico  from  the  cane  crop  of  1913  was 
reported  by  the  Treasury  Department  of  that  island  as  398,004  tons 
(of  2,000  pounds).     The  production  in  1912  was  371,076  tons. 


THE   AGBICULTUKAL   OUTLOOK.  23 

Wheat  imported  into  the  United  Eangdom  during  the  5  nionths 
ruling  May  31,  1914,  amounted  to  nearly  68,000,000  bushels.  Of 
this  quantity  over  20,000,000  bushels  came  from  the  United  States, 
about  12,000,000  each  from  Canada  and  Australia,  about  9,000,000 
each  from  Russia  and  Argentina,  nearly  2,000,000  bushels  from 
British  East  Indies,  and  the  balance  from  other  countries. 


CAR  SUPPLY  IN  RELATION  TO  MARKETING  THE  WHEAT  CROP  OP  1914. 

By  G.  C.  White,  Transportation  Specialist,  Office  of  Markets. 

Since  the  publication  in  the  Agricultural  Outlook  of  May  22  of 
tiie  forecast  of  the  jdeld  of  wheat  in  the  United  States  for  1914,  liie 
question  of  car  supply  to  move  the  crop  has  been  engaging  the 
attention  of  the  railroads  and  grcun  men.  Trade  journals  have  called 
attention  to  a  prospective  car  shortage,  and  railway  periodicals 
have  pointed  out  the  necessity  of  having  all  box  cars  thoroughly 
overhauled  and  put  in  condition  to  handle  bulk  grain. 

The  Ofl&ce  of  Markets  of  the  United  States  Department  of  Agricul- 
ture has  undertaken  some  investigations  to  ascertain  to  what  extent 
a  ear  shortage  this  year  is  anticipated  by  the  grain  trade,  on  what 
roads  shortages  are  most  acutely  felt,  to  what  extent  the  trade  keeps 
in  touch  with  the  roads,  advising  prospective  needs,  what  information 
is  given  out  by  the  roads  as  to  ability  to  fill  all  orders  promptly 
or  steps  taken  to  minimize  shortages,  and  whether  or  not  the  car 
supply  keeps  pace  from  year  to  year  with  the  increasing  need  for 
cars.  Replies  received  cover  the  Stated  of  Texas,  Oklahoma,  Kansas, 
Missouri,  Nebraska,  Iowa,  and  Illinois.  These  seven  States  have  for 
1914  an  estimated  wheat  yield  of  385,000,000  bushels. 

The  sentiment  is  by  no  means  universal  among  the  country  elevators 
that  there  will  be  a  car  shortage.  The  belief  that  there  will  be  a 
shortage  is  most  prevalent  among  the  country  elevators  of  Kansas. 
Expressions  from  terminal  elevator  points  indicate  that  there  will  be 
a  shortage  in  all  States. 

Opinions  as  to  the  roads  on  which  car  shortages  are  most  acutely 
felt  amount  to  little  and  are  apparently  based  on  the  particular  road 
on  which  a  man's  elevator  is  located.  One  man  answers  that  a  certain 
road  is  most  prompt  in  furnishing  cars  and  another  man  names  the 
same  road  as  least  prompt.  Attention  is  called  to  the  fact  that  ade- 
quate car  supply  is  sometimes  due  to  the  volume  of  inbound  merchan- 
dise, which,  when  unloaded,  makes  available  empties  for  outbound 
grain  shipments.  Points  served  by  more  than  one  road  testify  that 
they  can  get  cars  even  when  noncompetitive  points  are  suffering  from 
a  shortage. 
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Information  from  the  coimtry  elevators  is,  for  the  most  part,  that 
their  advice  to  the  roads  of  cars  needed  is  in  the  form  of  orders  for 
cars  at  the  time  they  are  wanted.  Terminal  elevators  and  large  grain 
dealers,  however,  have  kept  in  closer  touch  with  the  situation  and 
have  advised  the  carriers  as  far  in  advance  as  possible  of  the  pros- 
pective needs. 

On  the  part  of  the  roads  statements  from  officials  through  the  press 
are  given  to  the  public,  and  growers  and  elevator  men  are  personally 
advised  by  local  agents,  traveling  freight  agents,. and  other  repre- 
sentatives of  all  steps  taken  to  minimize  shortages.  Every  purchase 
of  new  cars  is  advertised  and  assurance  is  given  that  all  cars  are  being 
put  in  condition  to  handle  bulk  grain.  In  some  cases  large  numbers 
of  stock  cars  are  being  temporarily  fitted  up  for  handling  grain.  As 
far  as  possible,  foreign  empties  are  being  held  by  the  grain-carrying 
roads,  and  country  sidings  are  being  filled  with  empties  for  the  first 
rush. 

It  is  the  consensus  that  the  increase  in  car  supply  does  not  keep 
pace  from  year  to  year  with  increasing  need  for  cars. 

The  average  carload  of  wheat  contains  1,250  bushels.  On  this 
basis  it  would  require  524,000  cars  to  move  the  estimated  crop  of 
winter  wheat  for  the  entire  United  States  the  present  year  and 
308,000  cars  to  move  the  crop  of  the  seven  States  here  discussed. 
However,  as  noted  in  the  Agricultural  Outlook  of  March  23,  1914, 
only  58.1  per  cent  of  the  wheat  produced  is  shipped  out  of  the  county 
where  grown,  and  on  this  basis  the  number  of  cars  required  would  be 
304,444  and  178,948,  respectively.  On  the  same  basis  it  would 
require  approximately  432,006  cars  to  move  the  entire  wheat  crop 
of  the  United  States. 

The  total  number  of  box  cars  owned  by  all  the  roads  in  the  United 
States  Jime  30,  1911  (the  latest  report  available),  was  990,313. 
Taking  15  of  the  principal  roads  in  the  seven  States  covered  by  our 
investigations,  we  find  that  they  had  on  July  30,  1913,  60,446  miles 
of  road  and  223,487  box  cars.  Their  aggregate  mileage  increase  for 
the  two  years  from  Jime  30,  1911,  to  June  30,  1913,  was  3  per  cent, 
the  increase  in  the  number  of  their  box  cars,  3  per  cent,  and  the  in- 
crease in  the  tonnage  capacity  of  their  box  cars,  7i  per  cent.  The 
figures  for  individual  roads  vary  from  a  decrease  of  14  per  cent  in  the 
number  of  box  cars  to  an  increase  of  32  per  cent,  and  in  tonnage 
capacity  from  a  decrease  of  5  per  cent  to  an  increase  of  50  per  cent. 
These  15  roads  contain  approximately  25  per  cent  of  the  entire  mileage 
of  the  United  States  and  own  approximately  22  per  cent  of  all  the 
box  cars.  The  seven  States  in  question  produce  approximately  40 
per  cent  of  all  the  wheat  of  the  United  States.  What  the  percentage 
of  increase  is  over  the  1911  crop  is  hard  to  determine  for  the  area 
served  by  these  15  railroads,  but  it  is  safe  to  say  that  it  has  been  far 
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greater  than  the  percentage  of  increase  in  car  supply,  inasmuch  as  the 
estimated  yield  of  winter  wheat  for  the  entire  United  States  for  1914 
exceeds  the  1911  crop  by  52  per  cent,  and  the  increase  in  car  supply 
during  1913-14  has  been  below  normal  throughout  the  country. 

These  figures  are  given,  not  as  furnishing  an  exact  formula  for 
determining  the  number  of  cars  needed  to  move  this  year's  wheat 
crop  and  for  estimating  the  shortage  in  number  of  cars,  but  as  indi- 
cating some  of  the  factors  to  be  taken  into  consideration  in  the 
problem  of  car  supply  and  car  shortage.  Other  factors  are  these: 
The  wheat  harvest  will  extend  over  3  months  or  more  from  about 
June  10.  Doubtless  much  wheat  will  be  stored  after  harvest  await- 
ing better  prices.  Not  all  the  cars  of  any  road  serving  the  wheat 
belt  are  available  for  wheat  traffic.  The  Santa  Fo  system,  for 
instance,  with  extensive  mileage  in  New  Mexico,  Arizona,  and  Cali- 
fornia, must  necessarily  keep  a  large  part  of  its  cars  confined  to  the 
business  of  those  States.  Account  must  be  taken  of  general  com- 
mercial conditions  also,  and  of  whether  the  tonnage  of  other  commodi- 
ties handled  in  box  cars  is  above  or  below  normal  during  the  wheat 
movement.  Indications  this  year  are  for  a  heavy  crop  of  com  and 
oats,  the  movement  of,  both  of  which  commodities  will  still  further 
complicate  the  situation  as  regards  wheat. 

Even  where  the  entire  mileage  of  a  road  is  confined  to  wheat- 
producing  iterritory,.  many  of  its  cars  are  absent  on  other  roads,  and 
it  may  or  may  not  have  on  its  Kne  a  sufficient  number  of  foreign  cars 
to  offset  the  absence  of  its  own. 

The  terms  used  by  different  individuals  in  estimating  shortages  are 
by  no  means  uniform.  The  majority  express  it  in  terms  of  percent- 
age, which  is  accurate  enough  if  we  understand  thereby  that  for  a 
given  period  only  a  certain  percentage  of  the  cars  ordered  are  fur- 
nished. In  the  long  run  every  man  gets  all  the  cars  ordered,  and 
from  that  point  of  view  there  is  no  shortage.  No  statement  of  "car 
shortage"  means  anything  until  we  know  the  time  limitation  and 
other  conditions  on  wliich  it  is  based.  In  its  semimonthly  bulletins 
of  car  surpluses  and  shortages  the  American  Railway  Association  lays 
down  the  rule  that  the  figures  must  represent  the  differences  between 
"cars  ordered''  on  a  given  day  and  "cars  available.''  "Cars  avail- 
able" is  defined  as  any  empties  of  the  kind  ordered,  either  en  route 
in  trains  or  on  sidings,  which  can  be  used  to  fill  the  orders  of  that 
day,  and  includes  also  such  loaded  cars  as  wiU  be  made  empty  wit!)in 
24  hours. 

The  opinion  prevails  in  some  sections  that  any  shortage  this  year 
will  be  due  more  to  lack  of  motive  power  and  terminal  facilities  than 
to  lack  of  cars.  One  of  the  .greatest  drawbacks  has  always  been 
failure  to  load  and  unload  promptly  and  too  frequent  reconsigning 
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of  shipmentB.  The  mdications  are  that  shippers  and  carriers  are 
cooperating  this  year  more  closely  than  ever  before  in  their  efforts  to 
avert  a  car  shortage  in  the  movement  of  the  wheat  crop. 

Table  6. — Com  and  rye:  Acreage,  ctmdition,  forecast  and  price  of  com,  and  condition  of 

rye  July  1,  with  comparUons. 


State. 


Maine 
NewHampshire 

Vermont 

Massachusetts.. 
Rhode  Island... 

Connecticut.... 

New  York 

New  Jersey 

Pennsylvania.. 


Coni. 


Per 

cent 

of 

1913. 


P.e, 

99 

97 

100 

101 

102 

100 

101 

99 

100 


Delaware j  100 


Maryland 99 

Virginia 97 

West  Virginia..!  100 
North  Carolina.'  100 
Soutli  Carolina..!  100 


Georjria. 
Florida. 
Ohio... 
Indiana. 
Illinois. 


Michigan 

Wisconsin 

Minnesota 

fowa , 

Missouri 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas 

Kentucky 


Tennessee. 
AJaharaa.. 
Mississippi. 
Lo«ii8iana.. 
Texas 


Oklahoma. 
Arkansas.. 
Montana . . 
Wvomlni;. 
Colorado. . . 


New  Mexico 

Aricona 

Utah 

Nevada 


Idaho 

Washington... 

Oregon 

California 


100 
102 

98 
101 

99 

101 
103 
100 
103 
98 

125 

110 

98 

88 

100 

100 
103 
104 
lOG 

98 

90 

99 

139 

125 

110 

105 
104 

106 
100 

140 

106 
107 
110 


United  States  99.3 


Prelim- 


AeretA 
16 
21 
45 
48 
11 

61 
632 

272 

1,463 

197 

663 
1,921 

732 
2,835 
1,975 

4,066 

688 

3,822 

4,949 

10,346 

1,692 

1,700 

2,544 

10,248 

7,228 

409 
3,904 
7,458 
6,442 
3,650 

3,350 
3,264 
3,276 
2,014 
6,664 

4,275 

2,450 

36 

21 

462 

89 

18 

11 

1 

20 
36 
22 
60 


CoDditioa 
Julyl. 


1914 


105,067 


P.c. 

85 
87 
89 
87 
90 

87 
86 
85 
87 
83 

86 
83 
81 
85 
82 

80 
74 

87 
88 
88 

92 

90 

81 

100 

82 

84 
92 
97 

88 
81 

80 
76 
74 
85 
80 

75 
68 
93 
93 

96 

96 
94 

96 
96 

86 
90 
9S 

97 


85.8 


1913 


10- 

year 
lever- 
age. 


P.e. 

83 
84 
84 
89 
93 

89 
84 

87 
87 
88 

88 
91 
91 
89 

86 

91 
95 

89 
8S 
83 

85 
80 
91 
89 
85 

89 
93 
91 
81 
90 

88 
87 

85 
87 
83 

87 
81 
93 
95 

88 

87 
92 
92 

88 

93 
97 
94 

79 


P.e, 
87 
87 
88 
80 
92 

80 
83 

88 
87 
90 

88 
90 
90 
88 

85 

88 
87 
8^1 
86 
86 

82 
85 
83 
87 
83 

83 
86 
85 
82 

88 

87 
86 
84 
82 

78 

83 
84 
90 
87 
86 

87 
80 
91 
92 

93 

92 
91 

89 


86.9  84.7 


Forecast 

1914 

from 

condi- 
tion. 


626 

840 

1,802 

1,96S 

416 

2,707 
19,671 

9,710 
58,649 

5,886 

22,287 
44,644 

19,863 
49,881 
35,629 

55,298 

8,146 

146,306 

189,448 

370,015 

63,822 

62,730 

82,426 

404,796 

207,444 

12,607 

85,494 

217,028 

138,800 

96,086 

77,720 
48,S73 
53,333 
42,798 
138,611 

73,744 

40,817 

1,004 

527 

10,644 

2,478 

603 

359 

34 

685 
972 
«34 

2,386 


2,916,572 


Pinal  estimates. 


1913 


BuOieU.^ 

608 

814 

1,665 

1,944 

402 

2,348 
16,020 
10,862 
67,067 

6,306 

22,110 
61,480 
22,692 
65,282 
38,512 

63,023 

10,125 

146,250 

176,400 

282,150 

56,112 

66,825 

96,000 

338,300 

129,062 

10,800 
67,320 
114, 150 
23.424 
74,825 

66,675 
55,300 
63,000 
41,800 
163,200 

52,250 

47,025 

882 

493 

6,300 

1,572 

476 

340 

34 

448 

952 

598 

1,815 


6-year 
averace. 
1909-1913. 


Bu$luUJ 

604 

967 

1,792 

3,041 

430 

2,755 
18,682 
10, 157 
66,634 

6,089 

22,211 
46,960 
30,137 

47,884 
31,564 

53,482 

8,628 

154,651 

186,900 

366,883 

64,829 

66,346 

76,584 

383,236 

200,859 

6,938 

60,509 

164,878 

120,700 

02,543 

80,767 
49,107 
51,108 
35,131 
120,286 

76,412 

48,439 

533 

368 

6,409 

1,838 

467 

254 

29 

862 

800 

542 

1,746 


PrkseJnly  1. 


1914 


Ct9. 

86 
82 
82 
97 
112 

84 
81 
83 
79 
80 

76 
01 
02 
98 
102 

97 
89 
72 
69 
68 

69 
64 
56 
63 
79 

66 
59 
65 
77 

88 

91 
97 
86 
91 
89 

77 
90 
95 
80 

74 

90 
90 
90 


70 
75 
75 
94 


2,446,988  12,708,334  [75.5 


1913 


Ctt. 

74 
74 
73 
72 
100 

77 
70 
71 
68 
65 

63 
88 
76 
90 
94 

97 
93 
61 
59 
58 

62 
68 
50 
52 
63 

52 
51 
53 
56 
72 

76 
88 
82 
81 
73 

60 
77 
73 
60 
54 

82 

104 

71 


5- 
year 

[aver- 
age 


81 

84 
72 

87 


63.2 


Ct$. 
78 
78 
76 
81 
97 

77 
76 
79 
76 
74 

75 
86 
85 
96 
99 

98 
96 
67 
64 
62 

68 
63 
56 
67 
69 

61 
56 
67 
64 
78 

81 
94 
90 

82 
82 

09 
85 
KM 
09 
72 

110 

106 

79 


93 
86 
95 
93 


69.5 


Rye. 


Condition 
Jnlyl. 


1914 


10- 

year 

avtr- 

agc. 


P.e. 


96 
96 


98 

98 
95 
93 
91 

92 

87 
90 

68 
86 

84 


93 
98 
90 

95 
96 

89 
94 
86 

93 
94 
92 
93 
90 

91 
76 


84 

95 
88 
96 
96 
100 


100 


93 
96 
92 
99 


92.9 


P.e, 


92 
96 


06 

94 
9S 

90 

91 
90 

91 
90 
85 

68 


87 
88 
80 

68 
91 
88 
92 

SS 

sc 

Ha 

7ft 

88 

87 
87 


76 

75 

87 
95 
89 
87 


99 


S5 
95 

84 


89.6 


iThousands  (000)  omitted. 
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Table  7. — WwUer  and  $pr%ng  whecU:  Condition  and/oreocui  Jvdy  1,  vfith  comparisons. 


Winter  wheat. 

Spring  wheat. 

State. 

Cooditkm 
Julyl. 

Forecast  nom 
condition. 

Final  estimates. 

Condition 
July  1. 

Forecast  from 
condition. 

Final  estimates. 

1914 
F.c. 

10- 
year 
aver- 
age. 

P.c. 

Julyl. 

Junel. 

1913 

5-year 

average 

190»- 

1913. 

1914 

P.c. 
95 
90 

- 

10- 
year 

aver- 
age. 

P.c. 
97 
92 

Julyl. 

Junel. 

1913 

5-year 

average 

1909- 

1913. 

MaipA  ,      .. 

Bu.i 

BuA 

BuA 

BuA 

76 
24 

76 
22 

76 

BuA 
77 

Vannont 

24  1            24 

New  York 

94 

80 
87 

95 
94 
90 
92 

86 
91 
88 

88 
87 

88 
»7 

7,6U 

1,232 

21,915 

1,971 
10,355 
9,815 
8,170 
6,592 

863 

1,638 

38,456 

42,906 

44,374 

16,104 
1,778 

7,606 

1, 340 

23,183 

1,929 
9,960 
9,391 
3,126 
6,308 

846 

1,553 

37,848 

42,494 

41,824 

15,931 
1,759 

6,800 

1,406 

21,862 

1,638 
8,113 
10,608 
3,055 
7,078 

972 

1,708 

35,100 

39,775 

41,888 

12,776 

1,749 

810 

10,630 

39,586 

6,799 

1,475 

21,290 

1,817 
9,290 
9,171 
2,952 
5,936 

761 

1,382 

29,238 

30,668 

33,640 

14,220 

1,591 

<810 

6,272 

31,048 

New  Jersey 

Pennsylvajoia.. 

Delaware 

1 

.,^^,i_ 

Maryland 

Virif^lft,    ^ 

I "■' 

WcstVinrinia.. 

I 

North  Candina. 

93      ^ 

* 

South  Car<4ina. 

83 
90 
92 
91 

87 

93 
93 
89 
91 
89 

79 
84 
77 
80 
80 

79 
88 

Qeov:gia 

* 



f^h'o              .   , 

t 

Indiana 

1 

niinois 

1 

Michigan 

Wisconsin 

Minnesota 

93 

88 
93 

89 
85 
89 

•      •  •  •  •  • 

1,869 

62,000 

5.602 

1,795 

63,772 

ii.4rM 

1,916 

67,230 

5,865 

1,719 
59,859 

Iowa 

88 
81 

10,897 
40,835 

10,810 
36,706 

5,548 

Missouri 

V,  WW                     ^  ,     .  .  . 

North  Dakota.. 

94 
92 
93 
85 

85 
80 
80 
63 

95,871 

48.176 

5,423 

857 

86,598 

46,185 

6,157 

907 

78,865 

33,075 

4,200 

468 

90,231 

South  Dakota.. 

85 

95 

100 

101 

101 
91 
85 
80 

100 

93 
92 
91 
97 

102 
91 

102 
97 

95 
95 
96 
95 

900 

58,125 

86,515 

9,860 

8,400 

374 

14 

13,650 

17,500 

1,313 

12,288 

1,000 

4,220 

661* 
928 
4,600 
368 

8,494 
32,400 
12,305 

4,200 

S900 
45,392 
73,676 

9,087 

7,718 

297 

59 

8,863 

17,224 

999 

7,636 

654 

3,762 

530 

642 

3,311 

317 

8,600 
24,609 
12,955 

7,047 

38,768 

Nebnslca 

Kanms 

Kentucky 

Tennessee 

80 
72 
63 

85 
83 
86 
73 
70 

68,238 

151,060 

10,966 

9,166 

380 

13 

14,282 

43.138 

66,349 

148,029 

10,370 

8,644 

365 

14 

16.858 

41,906 

1,252 

12,973 

1,168 

5,133 

1,021 
923 

5,698 
437 

10,136 

32,062 

14,996 

8,113 

3,687 
618 

•  • ' ' •  1- 

1 

Alabama 

*:::::;■  :::::::: 

Mississippi 

Texas 

f ":""  1 ,■ 

1       t 

Oklahoma 

Arkansas 

84       1.290 

1 

Montana 

Wyoming 

CoIoiBdo 

New  Mexico. . . 
Arizona 

01 
86 
82 

86 
95 

13,276 
1,194 
6,457 

1,041 
908 

96 
91 
95 

98 
90 
97 
97 

95 
92 
91 

93 
91 
86 

86 
88 
94 
96 

94 

88 
87 

10,800 
1,476 
7,391 

760 

10,596  i    8,385 
1,509       1,250 
7,089      5,460 

729  j        570 

5,61S 
1,019 
5,266 

477 
»48 

Utah 

91       5.914 

1,979 
812 

5,686 

21,819 

3,382 

2,040 
812 

5,762 

21,280 

3,398 

1,820 
713 

5,600 

20,900 

^.  412 

1,853 

Nevada 

Idaho 

Washington.... 
Oregon. ........ 

96 

94 

92 
91 
76 

445 

9,823 
32,632 
16,227 

7.946 

568 

4,483 

22,227 

3,399 

CaiiKHnia 

W,    W1»T.                               _,       _         _ 

''      1 

262, 135 

United  States  94. 1 

80.2 

652,975 

638,147 

523,561 

441,212 

92.1 

84.4 

274,003 

239,819 

245,479 

1  Thoosands  (000)  omitted. 


>1913  only. 


» Four  years. 
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Table  8.- 


PABMERS     BULLETIN^  611. 

'All  wheat  and  oats:  Stocks  on  farms  and  price  of  wheat;  condiHon^  forecast ^ 
and  price  of  oats,  July  1,  with  comparisons. 


State. 


Me... 

N.  H. 
Vt... 
Mass. 
R.  I.. 


Conn. 
N.  Y. 
N.  J., 
Pa..., 
Del.., 


Md.... 

Vo 

W.  Va. 
N.  C... 
S.C... 


Oa... 
Fla.. 
Ohio. 
Ind.. 
lU... 


Mich. 
"VVis.. 
Minn. 
Iowa. 
Mo.. 


N.  Dak. 
8.  Dak. 
Nebr... 
Kans... 
Ky 


Tonn, 

AIn.. 

Miss. 

La... 

Tpx., 


Okla.... 
Ark ... . 
Mont... 
Wvo.... 
Colo.... 

N.  Mex. 
Arix.... 
Utah... 
Nev.... 

Idaho... 
Wash..: 
Orej?.... 
Cal 


Ail  wheat 


Stock  on  farms  July  1. 


o 


P.C. 

7.0 


1.0 


52 


Ptt.i 


4.8 
6.0 
7.0 
3.5 

6.01 
5.0 
5.8 

f  9 

c.  ^ 

3.5 
4.0 


U.S.. 


0.5 
3.0 
2.0 

6.4 
7.0 
7.5 
5.8 
3.5 

4.0 
5.0 
4.0 
2.5 
2.0 

2.0 
2.5 
4.0 


326 

84 

1,630 

57 

406 
530 
177 
368 
34 

68 


2,282 
1,432 

838 

818 
257 

5,103 
951 

1,386 

3,15^ 
1.699 
2,493 
2,175 
197 

168 
9 
1 


3.5 

1.0 
4.0 
.5.2 
6.0 
3.5 

2.0 
1.0 
6.5 
6.0 


478 

175 

53 

1,075 

135 

33^ 

24 

9 

417 

65 


6.5  916 

2.3  1,226 

4.0  629 

3.5  147 


Bu.» 


241 
73 


Price  July  1. 


Btt.i 


8 


365 

84 


1,428   1,282 


68 

449 
404 
159 
255 
18 

26 


439 
403 


00 

353 
370 
147 
237 
34 

31 


1,857 
1,577 


205    1,119 


371 
232 

6,497 

1,156 

9981 

6,616 
3, 1.31 
2.808 
3,322 
158 

226 

11 

3 


331 

482 

32 

1,625 

164 

494 

80 

18 

473 

40 

728 

1,289 

736 

201 


4.2  32,236,35,515 


838 
187 

3,835 
619 

1,160 

3.252 

1,819 

2,394 

2,391 

225 

237 

IP 
2 


149 

346 
35 

577 
74 

383 

38 

11 

326 


CU. 


105 
100 


98 

101 

92 

85 

85 

95 

100 

105 

114 

123 


85 
76 
72 

86 
85 
78 
77 
71 

78 
77 
70 
70 
78 

85 
112 


77 

64 
86 
75 
90 

77 

110 

120 

80 


37     90 


522 


72 


1,089  73 
528,  77 
267     94 


CO 


OS 

li 


CU. 


102 


101 

100 

100 

97 

93 
105 
104 
107 
118 

118 


98 
92 

87 

96 
84 
82 

82 
85 

79 
79 
75 
76 
84 

94 
114 

85 


87 

75 
90 
66 
87 
72 

94 
112 

75 
120 

72 

79 

82 

100 


Ct9 

120 


118 


Oats. 


Condi- 
tion 
Julyl. 


1^ 


2  (H 


PxJP.c. 
97!  95 
92!  03 
9li    94 

88     94 


107 
100 
106 
107 

101 
109 
111 
118 
122 

126 


106 

101 

96 

106 
97 
99 
92 
96 

95 
94 

88 

92 

100 

105 
118 
100 


99 

90 
101 
92 
97 
95 

118 

104 

91 

120 

85 

87 

91 

102 


28,89176.9,81.4  96.2 


86 

87 
89 
85 
80 


70 
58 
67 
70 
76 

79 
72 
73 
65 
68 

92 
95 
91 
92 
60 

94 
90 
93 

86 
66 


86 
87 
73 

85 
80 
97 
92 

n 

97 
94 
99 
96 

97 
94 
96 
95 


92 

92 
90 

88 
90 


F(H«castfh>m 
condition. 


63     85 


87 
86 
88 
85 
84 

88 
80 
85 
80 
80 

85 
91 
86 
86 
75 

85 
81 
79 
70 

78 


73     84 
86'    86 


84 
84 
76 

69 
80 
94 
92 
88 

86 
92 
95 
96 

96 
94 
92 
85 


84.5  83.7 


3 


6,539 
425 

2,960 

297 

66 

345 

38,384 

1,965 

30,474 

89 

993 
2,714 
1,724 
3,445 
7,168 

7,912 

648 

60,642 

40,841 

120,748 

61,671 

84,854 

110,656 

172,318 

24,990 

74,083 
49,866 
67,341 
64,801 
2,816 

5,  .516 
6.79? 
2,927 
1,066 
28,616 

32,467 
6,518 

25,191 
8.906 

10,397 

1,880 
338 

4,419 
518 

15,136 

14,517 

13,628 

8,569 


BuA 

6,368 

438 

3,045 

320 

61 

329 

36,898 

1,913 

31,546 

118 

1,160 
3,416 
2,450 

3,  on 

6,926 

7,186 

603 

61,437 

47.002 

138,692 

60,177 

85,515 

105,062 

172. 121 

27,832 

66,828 
49,288, 
64,835i 
56,148 
3,083 

5,608 
6,641 
2,864 
1,092 
32,487 

33.422 

5,657 
^3,914 

8,984 
12,924 

1,812 
346 

4,464 
518 

15,292 

14,404 

13,417 

8.930 


Final  estimates. 


Price 
Julyl. 


Bu.i 

6,600 

420 

3,081 

315 

62 

308 

42, 712 

2,030 

35,774 

122 

1,260 
4,192 
2,760 
4,485 
8,460 

9,240 

900 

64,360 

36,380 

104,125 

45,000 

83,038 

112,644 

168,360 

26,500 

57,825 
42.135 
69,625 
34,320 
3,168 

6,300 

6,662 

2,800 

990 

32,500 

18.540 
6,360 

21.75.1 
8,300 

10,675 

1,500 
301 

4.140 
473 

15,112 

14,250 

15,228 

6,636 


342 

39,681 

1,990 

34,464 

119 

1,285 
3,839 
2,558 
3,740 
7,053 

7,810 

701 

66.129 

64,666 

144,625 

47,021 
74,641 
90,426 
166.676 
29,307 

67,063 
37,027 

54.828 

39,612 

3,422 

6.126 

5.157 

2,146 

746 

22,651 

18,467 
4,569 

18.878 
6,399 

10,397 

1,415 
242 

3,825 
376 

14,061 

13,493 

12,906 

6,624 


61 
55 
56 
62 
69 

64 
65 
40 
38 
36 

40 
37 
32 
34 
43 

33 
35 
35 
41 
52 


56 
42 

36 
52 
37 
60 
48 

60 
64 

47 
50 


40 
37 


64 

68 
60 
66 
00 

(18 
73 
46 
44 
43 

48 
44 

40 
40 

47 

43 
42 
41 
46 
66 


50^    65 

63'    67 
61     65 


62 
40 

46 
69 
64 

66 
67 

68 
74 
50 
70 


35     51 


62 
52 


58     69 


1,197,105:1,216,2231,121,7681,131,17538.8,46.2 

I  11  I 


1  Thousands  (000)  omitted. 
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Table  9. — Barley  and  flaxseed:  Acreage^  condition,  forecast,  and  price  July  1,  with 

comparisons. 


State. 


Maine 

New  Hampshire 

VenxKmt 

NewYwk 

Pennsylvania.. 


Maryland. 
Virginia.. 

Ohfo 

Indian^.. 
UUnois* . . 


Michigan.. 
Wisconsin. 
Minnesota. 

Iowa 

Missouri... 


North  Dakota.. 
South  Dakota.. 

Nebraska 

Kansas 

Kentucky 


Tennessee. 

Texas 

Oklahoma. 
Montana.. 
Wyoniing. 


Colorado 

New  Mexico. . 

Aritona 

Utah 

Nevada. 


Idaho 

Washington, 

Onggon 

Caliiomia 


Barley. 


Condi- 

tk)n 
July  1. 


Forecast  from 
condition. 


• 

9 

? 

A 

> 

eS 

i 

• 

•* 

>* 

>» 

6 

•3 

P.C. 

1-t 

P.C. 

•-» 

Bu.i 

92 

94 

140 

92 

90 

26 

90 

93 

362 

88 

90 

1,947 

83 

90 

166 

89 

91 

144 

83 

91 

274 

80 

87 

982 

85 

86 

211 

89 

91 

1,566 

93 

86 

2,346 

93 

90 

20,066 

87 

85 

35,366 

93 

88 

10,714 

76 

85 

106 

93 

85 

30,830 

91 

81 

22,138 

93 

801 

2,837 

85 

65 

5,304 

90 

87 

79 

92 

88 

52 

85 

80 

218 

86 

69 

187 

96 

94 

2,313 

96 

93 

464 

98 

89 

3,987 

98 

87 

137 

91 

93 

1,380 

100 

95 

1,376 

98 

96 

522 

98 

95 

7,887 

94 

93 

7,237 

92 

93 

4,153 

99 

82 

45,803 

92. 6  84. 4 

211,319 

Btt.» 

142 

27 

376 

1,936 

182 

146 
29 

1,064 
220 

1,620 

2,306 

20,045 

35,718 

10,322 

120 

28,058 

20,975 

2,713 

4,802 

82 

52 

221 

206 

2,281 

453 

3,836 

133 

1,441 

1,331 

528 

7,876 

7,262 

4,319 

45,341 


206,430 


Btt.» 

118 

25 

372 

2,081 

179 

121 
263 
664 
242 
1,603 

2,216 

21,351 

34,044 

12,395 

140 

22,700 

17,368 

1,981 

2,921 

76 

62 

127 

156 

1,189 

327 

2,530 

65 

1,29^ 

1,006 

467 


Price 
Julyl. 


Cts. 

77 
95 
85 
71 
70 

70 
77 
55 
50 
53 

60 
51 
42 
50 


38 
43 
44 
53 
72 

70 
60 

"49 
85 

56 
91 
40 
55 

75 


5,905     47     65 
6,522'     48     65 


90 
92 
87 
80 
69 

62 
74 
69 

68 
68 

72 
72 
63 
64 

78 

58 
62 
67 
60 
74 

79 
77 
65 
72 
76 

70 
77 
68 
09 
93 


P.e. 


Flaxseed. 


Acreage. 


85 
90 
93 
80 

86 
80 
75 
90 


Ac.t 


80 


80 


3,673 
37,690 


63 
56 


72 
71 


181,873  47.5  66.3  84.1 


8 

315 

26 

8 

850 

340 

7 

45 


320 


8 


1,927 


Condi- 
tion 
Julyl. 


P.e. 


93 
85 
91 
83 

91 
92 
75 

88 


93 


92 


P.e. 


88 
86 
89 
83 

86 
88 
87 
81 


84 
94 


90 


J5u.> 


J5tt.» 


112 

2,946 

279 

66 

7,680 

3,003 

52 

336 


3,244 


59 


90.6  86.8,    17,665 


118 

3,315 

221 

96{ 

8,635 

3,842 

24 

316 


6 
2,988 


40 


19,601 


Price 
Julyl. 


o> 


Ct8. 


eS 


as. 


141  160 
140  171 
124     172 


140 
140 
125 


172 
171 

156 


122 


118 


136.0 


170. 8 


1  Thousands  (000)  omitted. 
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Table  K). — Fo&aooQ  oiuf  rioe:  Atsrea/gej  oonektiojiij  wndforeoeaA  Jutg  i,  wi&i  campan^ens. 


DvBSB. 


New  Hampdiire. 

Vennont 

SfassatJhusetts... 

Connecticut 

New  York* 


Pennsyhrania . . 

Maryland 

Vir^nla 

West  Virginia. . 
N<xr11i  Carolina. 

South  Carolina. 

Georgia 

Fknida 

OWo 

Imdiaiia, . . . . 


minois 

WisGOBsin... 

ICissouri 

Kentucky... 
Teanessee.^. 


Alabama. . . 
Mississippi. 
Louisiana . . 

Texas 

Arkanaas... 
California . . 


United  States 


P.C 

100 

100 
108 
lit) 
106 

85 
80 
80 
72 
90 

105 
108 
106 
106 
85 

75 
106 

80 
106 

66 

75 


110 

100 

90 


94. « 


ToTmkmjo. 


Condi- 
tion 
July  1. 


as 

o 
u 

At 


100 

100 

6,600 

20,200 

4,600 

33,100 
20,000 

160,000 
10,800 

225,000 

46,000 

1,900 

4,300 

86,600 

13,  €00 

600 

45,600 

4,100 

888,500 

77,400 

200 


P.e 
90 
95 
89 
94 
95 

86 
78 
58 
62 
60 

65 

77 
77 
74 
70 

80 
98 
76 
64 

S8 


P.C. 

931 
93 
94 
96 
92 

90 
87 
86 
88 
80 

82 

90) 

91 

87 

84 

86 
92 
62 
83 
83 


65     85 


700  91 
200'  901 
700     67 


86 
83 
95 


l,151,O00mOi84.<6  756,961 


I 
I 


2^ 


JM»».t 

I6« 

171 

10, 509 

32,659 

5,681 

43,838 

12,480 

80,736 

5,759 

108,000 

27,)09 
1,317 
3,046 

63.590 


1681 

Idi 
9,524 

28,337 
4,997 

57,851 
18,663 

135,888 
12,763! 

127,339 

22,«27 
1,328 
2,987 

79,966 


9,628|    18,93f| 


442 

58,694 

3,4^ 

248,640 

40,40B 

91 


876 
144 
361 


842 
47,807 

5,578 

350,502 

70,4Si 

153 


Rice. 


Acreage. 


^ 

r^ 


P.C 


OS 

d 


P^ 


■ACVtS. 


60 

i4o: 

MO 


200 

6,900 

1,300 

400 


218 
150 
471 


80^  200 
90'  1,400 
85i  344,700 
801  242,400 
88j  92,100 
250     15,200 


Condi- 

tiOB 

Jalyl. 


> 

03 

i 

6 


P.C.  P.C.       Bu. 


88 

87 
84 
60 


an 

85 
86 
88 
83 
«5 


906, M^ 2I  794^60086. 


So.» 


84 

86 
88 
85 


5,597 

168,084 

33,852; 

9,600 


14 

273 
«4 
U 


88 
86 
88 
88 
6; 


5,61(y 

41,650 

10,968,354 

8.319,168 

3,287,040 

779,760 


88.0^3, 618, 724J24, 616 


10 

67 

11,775 

9,006 

2,780 


Thousands  (000)  amtttoA. 


'Four  years. 
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'  Tabli  11. — PobUot*:  Acreage,  coTidition,  forscaal,  and  price  Juiy  I,  vnlh  ccrrnparit<yiu). 


I  Tbousands  (OOO)  omKted. 
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Table  12. — Condition  of  products  named  and  price  of  hay  July  /,  wilh  comparisons. 


Hay  (all). 

Timo- 
thy. 

Clover. 

AlfaUa. 

Mil 
Con 

let. 

Pas- 
ture. 

Kaflr 
com. 

Cana- 
dian 
peas. 

Cow- 
peas. 

State. 

Condi- 
tion 
Julyl. 

Prlc« 
July  1. 

ditton  July  1. 

»^ 
a» 

•-• 

P.C. 

90 
90 
75 
81 
75 

82 
78 
74 
80 
72 

70 
48 
60 
68 
7? 

75 
78 
72 
65 

58 

81 
98 
96 
83 
45 

97 

*  96 
80 
62 

62 
69 
70 
85 
94 

79 
68 
97 
96 
102 

96 
90 
92 
99 

92 
95 
05 
94 

80.8 

■ 

f6 

P.C. 

87 
83 
88 
88 
89 

87 
80 
84 
82 
81 

77 
79 
79 
86 
85 

88 
90 
79 
80 
79 

81 
85 
77 
81 
76 

81 
75 
80 

80 

78 

82 
87 
86 
88 
81 

78 
82 
93 
89 
87 

89 
92 
89 
95 

93 
93 
90 

82 

81.9 

• 

CO 

1 

Doh 
14.62 

s 

P.C. 

90 
91 
74 
84 
76 

83 
78 
76 
80 
65 

69 
45 
58 
65 
65 

61 

• 

eB 

1 

•-• 

P.e. 
91 
88 
90 
91 
91 

90 
83 
83 
83 
80 

80 
8^ 
80 
86 
86 

90 

oa 

P.C. 
90 
88 
74 
79 
69 

74 
74 
70 
75 
71 

69 
50 
63 
69 
70 

68 

i 
1 

•-• 
P.C. 

90 
86 
87 
90 
91 

91 

84 
81 
81 
79 

76 
80 
83 
86 
87 

89 

S 

P.e 

"'79 
65 
70 

• 

I 

.Px. 

2 

P.C. 

90 
96 
91 

85 
90 

90 
81 
80 
83 

• 

Sb 

P.C. 

87 
83 
88 
88 
88 

88 
83 
84 
86 

B 

fH 

P.C. 

93 
93 
83 
84 
72 

87 
87 
79 
84 
66 

71 

52 
62 
66 
68 

72 
78 
76 
70 
60 

91 
102 
97 
91 
60 

97 
98 
96 
80 
59 

56 
65 
70 

88 
96 

76 

64 

98 

101 

101 

98 
87 
98 
99 

96 
95 
97 
99 

82.1 

i 

08 

6* 

P.C. 

94 
90 
83 
91 
91 

91 
89 
84 
87 
83 

83 
89 
90 
89 
87 

89 

88 
89 
87 
86 

87 
90 
88 
88 
81 

89 
85 
86 
86 
87 

88 
90 
90l 
91 

88 

86 
90 
97 
94 
91 

80 
82 
93 
97 

98 
95 
95 
87 

87.6 

fH 

Px. 

S3 

fH 

• 

CS 

ab 

Px. 
04 

B 

• 

! 

Me 

Dots. 
13.40 

Px. 

Px. 
92 

Px. 

Px. 

N.H 

17.80!l7.02 
16. 701 14. 38 
20.50121.12 
2L0O]23. 16 

20. 0022.58 
15.00|l5.62 
20.40,19.48 
14.50' 15. 98 
14.2016.02 

14.0016  08 
17.3015.96 
17.0015.98 
18.0015.96 
20.0019.10 

17.6018.48 
18.2017.26 
12.8014.32 
13.4013.32 
14.6013.22 

11.7013.60 
10.10,12.14 
7.00  8.24 
lO.OOl  9.74 
15.0011-20 

Vt 

82 
84 

90 

Mass 

R.I 

Conn 

•  «  ■  • 

90 
87 
88 
78 

89 
72 
77 
75 
75 

76 

'"89 
90 
89 
88 

87 
84 
87 
87 
89 

88 

N.y 

87 

90 

N.J 

83 
90 

92 

Pa 

94 

91 

m 

Del 

80    01 

Md 

89 
74 
76 
76 
77 

80 
81 
70 

76 
60 

91 
90 
90 
03 
70 

88 

Va 

66 
70 
80 
76 

72 

85 
84 
88 
84 

88 

66 

«  •  •  • 

88 

W.Va 

00 

N.C 

68 
70 

77 

84 
84 

•  «  •  * 

87 

8.  C 

85 

Ga 

87 

Fla 

88 

Ohio 

71 
64 

58 

82 
97 
95 
81 
40 

93 
94 
94 

77 
60 

60 
75 

79 
80 
79 

81 
86 
83 
81 
74 

84 
82 
83 
80 
79 

84 
88 

74 
63 
59 

80 
97 
96 
84 
45 

94 
93 
92 
74 
69 

60 

74 
68 
86 

80 
79 
82 

82 
86 
82 
81 
80 

86 
83 
87 

84 
81 

85 
89 
85 
88 

89 
85 
85 

89 
95 
91 
85 
80 

98 
98 
97 
89 
79 

75 
80 
70 
90 
91 

84 
80 
95 
96 
102 

96 
89 
85 
98 

93 
95 
90 
99 

87 
86 
88 

84 
87 
84 
89 
86 

86 
85 
86 

84 
87 

87 
89 

% 

83 

84 
88 
95 
90 
84 

89 
93 
83 
93 

92 
94 
92 
98 

75 
70 
71 

89 
94 
93 
94 
65 

92 
94 
94 
86 
65 

65 
73 
76 
91 
86 

79 
63 
91 
91 
95 

92 
91 

85 
84 
84 

86 

88 
84 
86 
77 

84 
84 
82 
77 
82 

83 
86 
83 
85 
77 

79 
83 
91 
83 
87 

84 
98 

80 
66 

90 
82 

88 

Ind 

80 

lU 

80 

86 

85 

Mich 

93 

88 
91 
98 
70 

90 
92 

87 
90 
88 
87 
83 

85 

Wis 

90 
84 
93 
74 

104 
94 
92 
89 

83 
"80 

•  •  •  « 

84 

81 

88 

Minn 

Iowa 

Mo 

HO 
80 
85 

N.  Dak 

6.50 
6.80 
7.40 

6.62 
7.14 

8.36 

8.  Dak 

Nebr 

*  •  •  a 

91 

02 

Kans 

Ky 

9.10   8.08 
17.0014.80 

17.8015.14 
16. 00114.02 
12.9012.26 
12.1011.72 

91 

•  •  •   • 

89 
70 

71 
76 
76 

77 
88 

86 
66 

84 
86 

Tenn 

Ala 

60 
65 

•  «  •  • 

•  •  ■  ■ 

68 
72 
73 
76 
81 

92 
70 
95 
98 
98 

92 

•  •  •   • 

"74 

84 

•  «  •  • 

•  •  •  • 

06 
92 
82 

87 
87 

Miss 

86 

La 

90 
95 

86 
70 

■  •  ■  ■ 

82 

85 
84 

86 

Tex 

10.50 

8.00 
13.00 
8.30 
8.0(y 
9.00 

10.50 
15.20 

8.80 
9.60 

.   7.80 

10.40 

8.40 

8.50 

10.98 

8.04 
12.26 
10.64 

9.74 
10.46 

11.62 
11.06 

8.86 
11.46 

9.02 
12.98 
10.42 
11.58 

84 

Okla 

85 
70 
95 
96 
97 

93 

85 
84 
95 
90 
89 

85 

86 

Ark 

64 
95 
97 
99 

99 

82 
93 
92 
92 

86 

86 

Mont 

Wyo 

98 
96 

Colo 

97 

96 
90 
55 

86 

82 
04 

00 

N.  Mex 

Ariz 

Utah 

95 
100 

88 

94 

94 

100 

72.7 

94 
97 

94 
93 
92 
90 

82.2 

96 
100 

95 
96 
95 
98 

69.7 

94 
94 

95 
95 
93 
92 

95 
96 

95 
94 
90 
96 

■  •  •  • 

84 

09 

83 

Nev 

Idaho 

90 
93 

97 

"98 

96 
06 
92 
88 

05 
02 

86 
06 

on 

Wash 

04 

Oreg 

OR 

Cal 

97 
90.5 

01 

83.9 

01 

82.1 

81.5 

1 

U.S.. 

12.01 

12.59 

81.9 

93.3 

87.5 

.... 
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Table  13. — Fruits:  Condition  July  1,  with  comparisons. 


State. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts... 
Rhode  Island . . . 


Connecticut. . . 
New  York.... 
New  Jersey . . . 
Pennsylvania. 
Delaware 


Maryland 

Virginia 

West  Virginia.. 
North  Carolina. 
South  Carolina. 


Georgia. 
FlorSa. 
Ohio.... 
Indialna. 
Illinois.. 


IfichjlgRi^ 

Wisconsin 

Minnesota.... 

Iowa 

Missouri 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas 

Kentucky.... 


Tennessee. 
Alabama... 
Mississippi. 
Louisiana.. 
Texas 


Oklahoma. 
Arkansas.. 
Montana . . . 
Wyomins.. 
Colorado... 


New  Mexico. 

Arizona 

Utah 

Nevada 


Idaho 

Washington. 

Oregon 

Califomia... 


United  States. 


Condition  July  1. 


P.C 

85 
80 
84 
80 
SO 

74 
75 
81 
73 
81 

74 
G5 
73 
75 
08 

65 


05 
45 
42 

76 
62 
55 
37 
54 

84 
62 
67 
56 
62 

50 
59 
57 
60 
68 

60 
65 
83 
95 
94 

86 
78 
98 
8 

T 
86 
77 
84 


P,c 
79 
77 

77 
76 

77 
71 
64 
63 
63 

61 

64 

51 

681 

57 

65 


60 
52 
50 

66 
68 
69 
56 
60 


70 
68 
62 
64 

60 
57 
57 
60 
66 

65 
60 
84 


70 

64 
62 
76 
67 

81 
82 
80 
79 


54.2i59.4 


Px 


16 


25 
60 

41 
20 
83 
69 
72 

73 
66 
64 
76 
73 

77 
75 
52 
52 
68 

60 


65 
56 


44 
50 
73 

62 
54 
55 
45 
25 

20 

48 


95 

72 
80 
97 
83 

63 
65 
71 
85 


56.2 


Px 


T2 


65 
65 

68 
60 
62 
64 
64 

66 
50 
49 
66 
61 

64 
69 
44 
49 
45 

64 
65 


37 
43 


391 
43 
50 

50 
60 
60 
63 
69 

60 
62 


52 

64 
65 
67 
63 

58 
70 
69 
74 


56.6 


o> 


P.C. 

84 
66 
65 
73 
80 

70 
65 
78 
68 
46 

67 
63 
66 
65 
69 

67 
67 
62 
601 
63 

74 
95 


581 
65 


60 
56 
62 

50 
60 
67 
55 
50 

30 
54 
80 


86 

78 
87 
92 
85 

71 
81 
71 
82 


62.4 


i 

<6 


Px. 

81 
80! 
78 
78 
80 

80 
71 
66 
64 
51 

58 
50 
46 
62 
69 

64 
67 
63 
63 
46 

64 
70 


41 
40! 


48 
48 
50 

45 
53 
66 
64 
61 

54 
48 
75 


Px. 


86 
76 
87 
90 

86 
80 
90 
80 


91 
84 
86 
88 
85 

81 


88 
86 
S3 

80 
93 
88 
87 
75 


58 

62 
75 
67 
66 

76 
81 
76 
78 


61.8 


85 
76 
70 
84 

76 
79 
76 
78 
70 

70 

78 


92 

88 

86 

99 

100 

67 
91 
89 
94 


89.  C 


P.C 


85 
85 
85 
86 

83 
83 
85 
77 
S3 

80 
84 
75 
84 
81 

84 


78 
83 
80 

79 
81 
83 
80 
76 


77 
76 
74 
82 

76 
78 
78 
82 
77 

77 
78 


761 

74 
82 
81 
66 

83 
89 
90 
93 


86.  C 


Px 
90 

88 
90 
87 
85 

80 
86 

ai 

85 
76 

83 
76 
72 
82 
72 

72 


75 
72 
68 

90 
97 
89 
84 
60 


95 
87 
70 
74 

74 
73 
75 
81 
79 

66 

68 
80 


98 


Px. 
94 
94 
91 
91 
93 

94 
901 
89 
88 
85 

88 
90 
86 
91 
88 

90 


84 
84 
80 

87 
86 
83 
81 
74 


76 
72 
86 

90 

88 
88 
85 
78 

76 
83 


81 


96... 
99;... 
95i  901 
99 


87 
93 
92 
97 


77.3 


91 
94 
94 
94 


84.2 


Px 

90 

88 
88 
87 
81 

85 
85 
84 
88 
75 

84 
68 
76 
81 

75 

67 


79 
74 
71 

91 
94 

84 
82 


o> 


P.e.  P.C. 
90 
90 
90 
88 
90 


62  69 


84 
75 
74 


74 

74 
65 
80 
75 

68 
58 
91 
98 
97 

96 


98 
97 

90 
94 
93 
93 


84.7 


92 

88 
88 
88 
82 

85 
86 
84 

871 
84 

80 


83 
81 

78 

86 
84 
82 
78 


85 

901  78 
75 
69 

82 


83 
83 

84 
84 
76 

73 

80 
86 

84 


88 


93 
94 
94 
92 


84.4 


82 
78 

80 
83 
79 
81 

801 

81 
70 
72 
75 
75 

75 
74 
79j 
78 
74 

87 
92 
86 
87 
73 

90 
87 
89 
81 
72 

71 
72 
75 
76 
76 

75 
65 
85 
90 
91 

87 
91 
92 
95 

70 
82 
83 
93 


'6.3 


08 


ob 


P.C. 


64 


82 
82 
81 
78 
80 

79 
79 
78 
81 

78 

82 
82 
77 
79 
81 

80 
83 
76 
83 

74 

76 

78 
76 
75 
79 

80 
81 

78 
80 
78 

78 
78 
84 
90 
80 

84 
89 
84 


88 
&■) 
8^ 
87 


(9.5 


P.e. 


80 


80 

85 
82 
78 
82 
76 

84 
70 
71 
74 
74 

74 
68 
82 
82 
73 

86 
90 
86 
89 
70 

90 

87 
89 
85 
72 

70 
71 
71 
75 
76 

77 
64 
84 
94 

88 

87 
94 
93 
98 

68 
82 
85 
95 


80.2 


Px 


84 
85 
85 

86 
81 
81 
80 
79 

78 
80 
79 
80 

77 

80 
76 
80 
80 
81 

80 
83 
76 
83 
74 


77 
77 
74 
79 

80 
79 
76 
80 

77 

77 
791 
78 

'si 

82 
88 
&2 


86 
86 
85 

881 


79.4 


Produc- 
tion.! 


Px 
94 
92 

88 
82 
66 

77 
88 
69 
81 
66 

70 
62 
68 
66 
66 

69 
86 
71 
65 
69 

89 
89 
84 
71 
69 

91 
77 
69 
68 
67 

72 
77 
80 
83 
73 

77 
71 
90 
95 
97 


i 

OS 


S; 


Px. 
91 

86 
88 
86 
90 

88 
85 
83 
82 
78 

77 
80 
78 
84 
82 

83 
81 
74 
73 
76 

80 
84 
76 
76 
68 

78 
77 
76 
66 
78 

82 
86 
86 
87 
80 

76 
81 
86 
87 
81 


95  76 

100  89 

96'  83 

95,  78 


86i  90 

89|  89 

8S'  88 

95'  90 


74. 2  79. 6 


1  Production  compared  with  a  full  crop. 
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Table  14. — Tomatoes^  cabbages ,  onions j  beans,  lima  beans,  peamUs,  hops:  Condition 

July  1,  with  comparisons. 


Toma- 
toes. 

Cabbages. 

Oni 

r;o 

Beans 

(dry). 

Lima 
beans. 

Peanuts. 

Hops. 

ndition  Jiily  1. 

State. 

1 

P.ct. 
89 
86 
90 
87 
88 

89 
87 
89 
85 
86 

85 
88 
89 
89 
86 

89 

82 
87 
86 
87 

85 
87 
83 
S9 
82 

77 
77 
82 
82 
89 

88 
87 
85 
85 

78 

80 
86 
79 
81 

82 

78 
86 
84 
79 

86 
84 
86 
91 

S 

1—1 

1 

p.ct. 
90 

88 
91 

88 
89 

91 
88 
90 

as 

90 

87 
89 
90 
89 
86 

88 
87 
89 
87 
86 

86 
87 
84 
88 
81 

81 
81 
82 
79 
89 

89 

87 
83 
83 

77 

77 
82 
92 
91 

87 

82 

88 
90 
88 

93 
90 
94 
91 

87.2 

P.ct. 
85 
85 
82 
89 
85 

84 
87 
82 
87 
80 

85 
71 
80 
74 
71 

72 

• 

u 

1 

p.ct. 
89 
88 
90 
87 
88 

90 
88 
90 
91 
91 

89 
92 
91 
92 

88 

90 

P.ct. 
89 
91 
92 

86 
90 

84 
91 
80 
82 
75 

84 
54 
73 
65 
05 

66 

1 

P.ct. 
91 
89 
91 

89 
90 

91 
89 
88 

88 

82 
85 
86 

86 

85 

85 

o> 

p.ct. 
89 
96 
75 

88 
90 

88 
88 
85 
85 
80 

83 
(5 
76 
68 
70 

65 

• 

eS 

1 

P.ct. 
91 
86 
86 
85 
86 

87 
87 
85 
87 
84 

81 
85 
86 
88 
84 

88 

O) 
•-• 

p.ct. 

■ 

S 
>> 

ob 

p.ct. 

Oft 

i 

> 

Maine 

P.€t. 

88 
88 
85 
86 
92 

87 
92 
85 
84 
70 

74 
64 
76 
73 

70 

70 

77 
82 
77 
72 

88 
92 
.    90 
91 
67 

87 
91 
91 
84 
70 

69 
69 
71 
SO 
75 

76 
62 
91 
92 
90 

91 

86 
95 

88 

70 
87 
89 
93 

P.ct. 

88 
85 
87 
86 
88 

86 
88 
81 
86 
73 

81 

60 
76 

Gi 

65 

60 
82 
82 
73 
67 

89 
93 

88 
86 
58 

88 
90 
87 
77 
64 

62 

66 
65 
75 

78 

68 
59 
93 
92 
93 

91 
87 
96 
95 

91 
90 
90 
94 

81.4 

p.ct.  p.ct. 

New  Harap^ire 

Vermont 

Massachusetts 

Rhode  I^nd 

Connecticut 

New  York 

87 

84 

New  Jersey 

Penn^lvania 



Delaware 

Maryland 

Virglnti 

83 

83 

West  Virginia 



North  Carolina 

"82 
75 

80 
84 

86 
85 

South  Carolina 

Georgia 

88 
90 

Florida 

Ohio 

85 
81 
76 

88 
94 
90 
91 

74 

92 
93 
93 

89 
80 

76 
81 
77 
79 
80 

87 
77 
93 
96 
94 

92 

87 
99 

96 

94 
91 
94 

96 

84.7 

90 

88 
88 

86 
89 
87 
91 
85 

86 
84 

91 

92 
91 

88 
86 
84 

84 
89 
93 
92 
90 

90 
91 
93 
91 

94 
91 
92 
93 

88.8 

80 
80 
74 

89 
90 
89 
88 
68 

93 
93 
90 
90 
63 

65 
6-1 
73 
83 

"88 
86 

86 

90 
90 

88 
88 
80 

86 
84 
85 
78 
85 

86 
80 
86 
83 

81 
76 
74 

86 
00 
90 

86 
68 

92 

88 

84 
66 

56 
67 
70 
80 
84 

79 
55 
97 

89 
84 
85 

87 
88 
85 
88 
81 

Indiana 

Tllinois 

Michigan 

Wisconsin 

Minnesota. 

•  ••  •  • 

Iowa 

MissourL 

North  Dakota 

South  Dakota 

Nebraska 

84 
80 
86 

85 
87 
86 
80 
80 

76 
80 

Kansas 

Kentucky 

Tennessee 

70 
78 
80 
81 
77 

78 
67 

83 

88 
86 
89 
84 

82 

85 

Alabama 

Mississippi 

Louisiana 

Texas 

88       80 

Oklahoma 

80 
58 
90 

78 
80 

Arkausis 

Montana 

Wyoming 

Colorado 

96 

94 
91 
96 

86 

87 
88 
86 

95 
89 

""87" 

NewMexko 

Arizona 

95 

92 

Utah 

97 

87 

Nevada 

Idaho 

74 
87 
89 
96 

89.5 

90 
88 
90 
89 

88.8 

71 
94 
95 
92 

77.9 

91 
89 
89 
91 

85.7 

Wash  in  gton 

97 
95 
86 

9i 

Oreeon 

80 

Caliromia 

95 

80.8 

90 

90 

United  States 

77.0 

86.2 

86.4 

91.4 

88.0 

Table  15. — 
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Condition  of  sorghum,  tumr  beeUf  tugar  cane,  broom  corn;  weight  per  fleece 
and  price  of  wool,  tvith  comparisons. 


Sorghum. 

Sugar  beets. 

Sugar 

esse. 

Wool. 

Broom  com. 

S2 
o> 

o 

i 

P.c. 

Conditlim 
Julyl. 

Condition 
July  1. 

Condition 
Julyl. 

> 
Wei^tper 
fleece. 

Price 
June  15. 

Condition 
Julyl. 

States 

! 

3 

Ol 

08 

1 

• 

-I 

1 

P.C 

2 

Lbs. 
6.1 
6.1 
6.5 
6.2 
4.9 

5.5 
6.2 
5.5 
5.9 
5.4 

6.0 
4.6 
5.1 
3.9 
3.9 

2.8 
3.1 
6.5 
6.4 
7.0 

6.8 
7.1 
7.4 
7.5 
6.7 

7.5 
7.4 
7.6 
7.0 
4.7 

4.2 
3.8 
3.6 
4.0 
6.5 

5.9 
4.5 
7.8 
8.0 
5.4 

5.9 
6.7 
7.4 
7.4 

7.8 
8.0 
8.0 
6.5 

a 

Lbe. 
6.1 
6.2 
6.1 
6.2 
5.1 

5.2 
6.5 
5.2 
6.1 
5.4 

5.5 
4.6 
4.6 
3.9 
3.7 

2.9 
3.1 
6.7 
6.5 
7.5 

6.8 
7.3 
7.2 
7.9 
6.3 

7.2 
7.3 
7.4 
6.9 
4.6 

4.2 
3.3 
3.8 
3.5 
6.3 

5.6 
4.2 
7.5 
8.3 
5.3 

5.7 
6.8 
7.2 
7.5 

7.7 
8.3 
8.2 
5.8 

6.8 

© 

1 
1 

Lbs. 

6.0 

6,0 

^6 

6.1 

6.1 

5.0 
6.3 
5.3 
5.9 
5.2 

5.4 
4.5 
4.7 
3.6 
3.4 

2.8 
3.1 
6.4 
6.5 
7.3 

6.8 
7.1 
6.8 
7.2 
6.4 

6.7 
6.9 
7.0 
7.0 
4.8 

4.0 
3.1 
3.5 
3.6 
6.0 

5.9 
3.8 
7.5 
7.8 
6.9 

5.7 
6.6 
7.3 
7.3 

7.6 
8.0 
8.0 
5.6 

2 

■ 

Si 

% 

2 

• 

08 

1 

IffAiTM 

P.e. 

P.e. 

P.e. 

P.C. 

P.  c 

cu. 

21 
19 
20 
20 

20 
19 
19 

p.c. 

p.t. 

New  BAmnd^iM 

;: : ::  :i: : :: 

...-- 

Vnrnaiii                             ' -' 

MassadmscittSh                   '••• 

..».  . 

Kliocl«  Islfuid .         '           ' 

! 

>••.  . 

1 
ConiMeticiit                            ......  ...... 

•      •  •  • 

slew  York                 '           i 

20 

"'ii' 

19 
17 
20 

F 
......        

liew  JOTsev                           L.....L....- 



PenniTvlvania                         --' ' 

DbIawmq 

.  .    ' 

WftrvlfttiH 

1 

23 
22 
24 
21 
17 

19 
19 
24 
22 
20 

23 
21 
18 
19 
20 

16 
16 
16 

'"21* 

19 
16 
16 
16 
15 

16 
16 
IS 
18 
16 

16 
15 
15 
16 

17 
16 
17 
17 

21 
21 
21 
20 
15 

19 
19 
20 
20 
18 

19 
18 
16 
18 
19 

15 
16 
14 
15 
20 

19 
18 
16 
14 
14 

17 
16 
18 
15 
14 

13 

YireiBia 

93 
90 
95 
94 

95 
99 
95 
95 
90 

98 
95 
95 
93 
97 

74 
73 
80 
75 

79 
85 
Si 
81 
76 

77 
88 
86 
94 
74 

86 
87 
88 
86 

89 
86 
86 
84 
83 

81 
87 
83 
89 
83 

WestVlrginto 

South  Caroliaa 

77 

80 
80 

84 

88 
88 

nori<ln- 

Ohio 

8a 

78 
92 

92 
92 
86 
94 

86 
88 
91 

87 
90 
87 
90 

Tnr1i$i.iiA 

Tllinnis             .    

" 

77 

83 

Uiphiffjin     . 

IClTITUHntA 

lffDP!t»  .              

Missouii. 

64 

78 

North  T)fi1rot^. . 

Smith  Dakota. . 

115 

100 

100 

95 

95 
98 
98 
92 
97 

96 

9a 

80 
96 
90 
73 

73 
76 
77 
81 
93 

86 
71 

"FtpKrftclm .... 

86 
84 
86 

87 
86 
85 
85 
83 

89 
87 

94 

89 

88 
87 

100 
90 

82 

Kansas. 

78 

'K.&utae^v 

TeniMssee  . 

68 

83 

77 
79 
81 
86 

88 
88 
89 
86 

Mississippi 

T^onisifvna 

Tflxfts. 

90 

82 

80 

Okl^lv>nnft. 

80 

ArkfUMan 

66 

87 

Hontioa 

93 
97 
93 

90 

92 

88 
90 

89 

"WYoiHliwr  

Colorado 

105 

80 
98 

95 

96 
90 
98 

88 

88 
91 
93 

. . •• . . 

90 
95 

85 

New  Maxico. 

Arifona.. 

..  .. 

Utah, 

97 
90 

91 
92 
86 
96 

92 

15 
14 

16 
14 
15 
14 

«  *  •  •  • 

Revadla. 

Idaho 

105 
110 

96 
94 

94 
94 
92 
92 

Washington 

Ororon 



Cal^rnia 

I..:... 

•••••> 

1 

United  States. 

95.4 

79.6 

85.3 

92.6 

89.8 

8a8 

88.6 

6.8 

6.7 

18.4 

16.6 

82.7 

80.5 
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Table  16. — Prices  paid  to  producers  of  agricultural  products  June  15.^ 


State. 


Maine 

New  Hampshire . 

Vermont 

Massachusetts... 
Rhode  Island . . . 


Connecticut... 

New  York 

New  Jersey. . . 
Pennsylvuiia. 
Delaware.... 


Maryland 

Virginia 

West  Virginia.. 
Nmth  Carcdina. 
South  Car(dina. 


Georgia. 
Florida. 
Ohio... 
Indiima. 
Illinois.. 


Michigan 

Wisconsin. 

Minnesota 

Iowa 

Missouri , 


North  Dakota. 
South  Dakota.. 

Nebraska 

Kansas 

Kentucky 


Tennessee... 

Alabama 

Mississippi.. 
Louisiana... 
Texas 


Oklahoma. 
Arkansas.. 
Montana.. 
Wyoming. 
Colorado.. 


New  Mexico. 

Arizona 

Utah 

Nevada 


Idaho 

Washington. 

Oregon , 

California , 


Hogs. 


DoU. 
7.70 
&40 

7.eo 

9.00 
9.  CO 

11.50 
7.^ 
a  CO 
&00 
8.70 

7.70 
7.70 
8.10 
&20 
7.70 

7.80 
6.90 
7.70 
7.60 
7.50 

7.60 
7.50 
7.30 
7.50 
7.50 

6.90 
7.20 
7.40 
7.50 
7.30 

7.20 
7.00 
6.50 
6.50 
7.10 

7.10 
6.40 
7.80 
8.00 
7.70 

7.60 
7.90 
7.00 
8.30 

7.10 
7.20 
7.10 
8.00 


Beef 
cattle. 


DoU.  Dola. 


7.38) 
7.62 
7.00 
8.75 
8.50 

8.80 
7.30 
8. 62 
7.80 
8.73 

7.45 
7.02 
7.45 
7.45 
7.28 

7.22 
6.42 
7.38 
7.38 
7.28' 

7.28 
7.25 
7.05 
7.28 
7.08 

6.80 
7.02, 
7.12 
7.15| 
6.98i 

6.65 
6.65 
6.48 
5.80 
6.55 

6.92 
5.92 
7.82 
7.50 
7.30 

7.35 
8.05 

7.88 
7.90 

7.12 
7.05 
7.65 
7.18 


7.50 
7.00 
6.10 
6.50 


DoU. 
7.281 
6.02 
4.95 
6.00 


8.00 
6.00 
a  70 
7.20 
&00 

7.60 
6.30 
6.70 
5.20 
4.60 

4.80 
5.30 
7.10 
6.80 
7.00 

6.60 
5.80 
6.10 
7.40 
6.80 

5.90 
6.601 
6.90 
6.70 
6.30 

5.80 
4.60' 
4.60 
6.60 
5.60 


7.37 
5.38 
6.06 
6.52 
5. 


5.72 
4.95 
5.20 
4.20 
4.18 

3.92 
4.60 
5.85 
5.50 
5.78 

5.35 
4.68 
4.78 
5.95 
5.55 

4.80 
5.32 
5.90 
5.82 
5.08 

4.35 
3.28i 
3.60 
4.12, 
4.42; 


Veal 
calves. 


8010 


DoU. 
8.10 
8.40 
7.50 
9.50 

10.00 

laoo 

8.80 

10.00 

&70 

1.00 


9.60 
8.20 
8.20 
6.50 
5.30 

5.40 
6.00 
8.40 
7.60 
&00 

&00 
7.90 
7.40 
8.30 
7.70 

7.50 
7.80 
8.10 
7.60 
7.20 

7.00 
5.20 
5.90 
6.00 
6.40 


5. 701  4. 78 
4.80 


6.80 
7.40 
7.00 

7.50 
6.10 
6.00 
6.50 

6.00 
6.60 
6.70 
6.60 


6.90 
3.70;  5.90 
6.12)  9.00 
5.3810.50 
5.95  9.30 


5.50  9.00 
5.3a  7.90 
5.48  9.00 


5.93 

5.15 

5.68 
5.68 
5.88 


7.00 

8.00 
7.70 
7.90 
7.80 


DoU. 

7.78 
7.22 
6.35 
8.88 
8.37 

8.83 
7.65 
8.45 
7.62 
9.00 

8.00 
6.80 
6.73 
5.22 
4.98 

4.50 
6.25 
7.18 
6.70 
6.78 

6.80 
6.70 
6.02 
6.381 
6.32 

6.25' 
6.05 
6.68 
6.60 
6.15 


DoU. 
5.00 
5.00 
3.70 


Sheep. 


4.70 


4.50 


DoU. 
4.88 
5.70 
4.12 


4.18 


5.00  4.88 
5.60  5.23 


4.50 
4.50 
4.60 
4.00 
5.20 

4.20 

■4.*46 
4.10 
4.40 

4.40 
4.50 
4.70 
4.7d 
4.40 


4.85 
4.12 
4.15 
4.42 
5.18 

4.52 
4.75 
4.03 
4.05! 
4.10 

4.50 


4.40; 
4.48, 
4.70; 
4.15 


4.70:  4.72 
4.70;  4.45 
5.60,  5.081 
5.20  5.02, 
3.80  3.78 


5.42  3.9a  3.68 

4.15'  4.101  3.65 

4.32,  4.00;  3.98 

5.02|  5.50  4.98 

5.30  5.00,  4.38 


5.95 
5.35 

7.85; 
7.10 
8.12 

7.00 
6.67 
8.30 
7.07 

7.40 
7.70 
7.38 
6.72 


4.60 
3.90, 
5.101 
5.70^ 
4.50 


4.42 
3.55 
5.78 
5.33 
5.05 


4.50'  4.90 
3.90;  4.17 
5.001  5.00 
5.00!  4.92 

4.401  4.78 
5. 10^  4. 76 
4.70^  4.68 
4.8U  4.92 


Eggs. 

i 

.  08 

•*• 

g 

«-4 

t^ 

ub 

Ct8. 

cu. 

24 

23 

24 

24 

20 

21 

28 

28 

27 

30 

26 

27 

22 

22 

26 

25 

22 

21 

21 

20 

19 

18 

18 

17 

19 

18 

18 

16 

20 

18 

18 

17 

21 

21 

18 

18 

17 

17 

16 

16 

19 

18 

17 

17 

16 

16 

16 

16 

14 

14 

15 

15 

15 

16 

15 

14 

15 

14 

15 

15 

15 

14 

16 

15 

16 

16 

18 

16 

15 

13 

14 

14 

16 

14 

22 

25 

23 

21 

21 

21 

24 

23 

31 

29 

20 

19 

30 

30 

19 

22 

22 

23 

23 

22 

24 

23 

17.6 

16.9 

MUchoows. 


DoU. 

56.30 

58.00 

63.30 

70.00 

76w00 

72.00 
66.00; 
71.50| 
64.70 


56.60  44.17 


66.00 
49.80 
50.00 
41.00 
41.00 

39.50 
45.40 
63.00 
66.50 
62.60 

6a  30 
66.50 
62.10 
62.40 
67.00 

64.20 
66.60 
66.40 
62.00 
52.50 

49.30 
38.80 
40.50 
40.00 
65.50 

56.20 
44.00 
81.00 
75.00 
70.00 

63.50 
97.00 
7a  00 
75.00 

78.00 
77.00 
74.30 
74.70 


DoU. 

60.801 

53.40 

4&10 

56.88 

62.22 

53.75 
64.68 
67.53 
50.15 


39.30 
38.40 
41.66 
33.68 
36.53 

33.08 
4a  38 
49.13 
46.33 
61.06 

4a  35 
51.88 
43.93 
48.95 
47.58 

47.10 
45.95 
49.48 
49.60 
4a  70 

37.70 
31.06 
3a  50 
33.35 
43.45 

43.73 
33.20 
57.20 
67.95 
55.52 

5a  48 
61.65 
47.48 
62.50 

54.12 
62.06 
53.53 
65.33 


Horses. 


DoU. 
330 
175 
180 
346 


DoU. 
302 
166 
167 
197 


UnitedStates 7.43   7.10  a32  5.22   7.69  a54   4.7^4.76   17.6   W.9  69.82  47.09136.40146.64 

1  Hogs,  cattle,  calves,  and  sheep,  dollars  per  100  pounds;  horses  and  cows,  dollars  per  head;  eggs,  cents 
per  dozen. 
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Table  17. — Averages  for  the  United  States  of  prices  paid  to  proditcers  of  farm  products. 


Products. 

June  15- 

- 

July  15— 

May  16— 

1914 

1913 

1912 

1911 

1910 

1913 

1912 

1914 

1913 

1912 

Hobs p«r  100  pounds . . 

17.43 

17.61 

t6.65 

15.66 

18.46 

S7.81 

$6.64 

17.60 

17.46 

t6.79 

Beef  cattle do — 

6.32 

6.02 

5.23 

4.43 

5.20 

6.98 

6.44 

6.33 

6.01 

6.36 

VealcaiTes do — 

7.69 

7.53 

6.33 

6.72 

6.57 

7.46 

6.33 

7.59 

7.17 

6.23 

Sheep do 

lAinnR. ..  do 

4.70 

4.84 

4.52 

4.24 

5.44 

4.20 

4.21 

4.87 

4.91 

4.74 

6.47 

6.36 

6.02 

6.51 

7.13 

6.06 

6.73 

6.49 

6.66 

6.16 

Milch  cows per  head.. 

59.82 

55.20 

45.84 

43.86 

43.46 

54.80 

45.41 

59.85 

64.80 

45.63 

Horses. do 

136.00 

146.00 

145.00 

145.00 

151.00 

143.00 

142.00 

139.00 

145.00 

144.00 

Honey,  comb per  pound . . 

.138 

.139 

.140 

.133 

.132 

.139 

.139 

.137 

.138 

.137 

Wool,  unwashed do 

.184 

.156 

.187 

.155 

.195 

.159 

.189 

.172 

.163 

.178 

Maple  sugar do 

Maple  sfanp per  gallon. . 

Apples per  bushel.. 

.122 
1.12 

.121 
1.09 

.116 
1.06 

.117 
1.04 

.123 
1.10 

.123 
1.08 

.116 



1.09 

1.36 

1.01 

1.06 

1.36 

1.12 

.86 

.82 

1.46 

.94 

1.29 

Peanuts. per  pound.. 

Beans. per  bushel.. 

.051 

.060 

.062 

.062 

.064 

.061 

.049 

.061 

.047 

.049 

2.23 

2.23 

2.62 

2.19 

2.29 

2.22 

2.47 

2.31 

2.18 

2.52 

Sweet  potatoes do — 

.92 

.91 

1.11 

.94 

.77 

.89 

1.13 

.93 

.93 

1.19 

Cabbage per  100  pounds. . 

2.61 

2.18 

2.67 

2.46 

2.19 

2.64 

2.29 

2.06 

1.58 

2.98 

Onions. per  bushel.. 

1.41 

.96 

1.55 

1.34 

1.06 

1.02 

1.14 

1.53 

.87 

1.77 

Clover  seed do 

7.96 

9.77 

11.69 

8.80 

7.24 

9.78 

10.64 

7.87 

10.74 

12.53 

Timothy  seed do 

2.23 

1.77 

6.68 

6.24 

1.94 

5.96 

2.38 

1.76 

7.16 

Alfalfa  seed do. . . . 

6.83 
88.00 
23.62 

8.08 
61.00 
21.54 

8.47 
79.00 
19.24 

8.20 
57.00 
21.37 

8.32 
85.00 
10.04 

6.77 
85.00 
23.56 

8.21 
63.00 
21.88 

60.00 
23.38 

151.00 

83.00 

Cotton  seed do 

19.21 

Hops per  pound . . 

.141 

.226 

.148 

.289 

.218 

.134 

.372 

Paid  by  farmersi 

Closer  seed . .  .per  bushel. . 
Tinwtliy  seed do 

0.86 
2.98 

12.47 
2.44 

13.49 
7.37 

12.12 
2.57 

12.82 
6.59 

9.n 

2.97 

12.90 
2.40 

8.31 
27.75 

9.73 
24.67 

10.25 
29.35 

9.41 
24.65 

10.07 
2S.41 

8.38 
28.08 

9.75 
24.59 

Bran. per  ton.. 

25.87 

25.37 

30.18 

Table  18. — Range  of  prices  of  agricultural  products  at  market  centers. 


Products  and  markets. 


Wheat  per  bushel: 

No.  2  red  winter,  St.  Louis. . 

No.  2  red  winter,  Chicago 

No.  2  red  winter,  New  York » 
C<vn  per  bushel:  • 

No.  2  mixed,  St.  Louis 

No.2,Chicaeo 

No.  2.  mixed.  New  York » . . . 
Oats  per  Dushel: 

No.  2,  St.  Louis 


ia76H0.77i 
.79}-    .80 

.99-  1.00 

.  uo4*"     .  Ooj 

.68i-    .70 


No.  2,  Chicago 

Rye  per  bushel:  No.  2,  Chicago. . 
Baled  hay  per  ton:  No.  1  timo- 
thy, Clucago 

Hops  per  pound:  Choice,  New 

York 

Wool  per  pound: 

Ooio  une  unwashed,  Boston. 
Best  tub  washed,  St.  Louis. . 
Live  hogs  per  100  pounds:  Bulk 

of  sales,  Chicago 

Batter  per  pound: 

Creamery,  extra.  New  York . . 

Creamery,  extra,  Elgin 

Eggs  per  dozen: 

Average  best  fresh,  New  York 

Average  best  fresh,  St.  Louis . 

Cheese  per  pound:  Colored,>New 

York 


July  1,  1914. 


.37  -  .37 

.  "Jo  ~  .  "WJ 

.58-  .58^ 

14.60-15.60 

.36-  .38 

.24  -  .25 

.32-  .33 

8.20-8.40 

.27i-  .274 

.26i-  .26} 

.24-  .28 

.18-  .18 

.14i-  .14i 


June,  1914. 


.361-  .401 

.37}-  .42 

.68-  .67 

14.50-16.00 

.36-  .40 

.22  -  .25 

.30-  .33 

7.80-8.40 

.26f-  .28 

.26i-  .27J 

.22}-  .28 

.  14  -  .18 

.13§-  .16 


May,  1914. 


Ia93-Sa98j 

.94-  l.i 

1.04-  LIJ 

.69J-    .73 
.67-    .72J 


.38i-  .41 

.37  -  .42i 

.62-  .67 

15.00-17.50 

.38-  .41 

.22-  .23 

.30-  .31 

7.80-8.67} 

.25}-  .27 

.23}-  .26 

.22-  .24 

.17i-  .181 

.  13  -  .13} 


June,  1913. 


ia93-|L07 
.93  -  1.08 
1.08-  1.12J 

.57-    .64 
.58i-    .03 


.37}-  .43 

.38^  .43} 

.60-  .63} 

13.50-15.00 

.  17  -  .19 

.20-  .21 

.29-  .29 

8.40-8.80 

.264-  .281 

.26}-  .28 

.23-  .28 

.14i-  .17 

.14-  .14  J 


June,  1912. 


$1.06-41.19 
LOG-  L13i 
1.21}-  1.28} 


.49}-  .544 

.50}-  .53} 

.75-  .90 

17.60-25.00 

.37-  .45 

.21  -  .23 

.33-  .35 

7.25-7.70 

.26-  .27J 

.25-  .25} 

.21  -  .27 

.10-  .17 

.13}-  .14 


>  F.  o.  b.  afloat. 

*  September  colored— September  to  AprU,  inclusive;  new  colored  May  to  July,  inclusive;  colored  August. 
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Table  19. — The  equivalent  in  yield  per  acre  of  100  per  cent  conditian  on  Aug.  1  in 

each  State. 


Oats.                  { 

State. 

• 

J 

1 

f 
1 

i 
1 

• 

o 

i 

a. 
•** 

OQ 

• 

5 

•- 

i 

n 

• 

1 

£tt. 

WiMn^ 

48.0 
48.0 

1 

Bu.     Bu. 

27.0     46.5 

1  99.0 

Bu. 
31.0 
tt.7 

Bu. 
33.5 
31.0 
27.0 
23.0 

Bu. 
235 
150 
150 
140 
155 

130 
120 
128 
106 
118 

110 
106 
110 
95 
103 

93 
110 
108 
114 
107 

122 
130 
129 
120 
100 

118 

100 

100 

91 

98 

90 
96 
105 
87 
83 

88 

95 

170 

155 

135 

105 
115 
190 
172 

190 
170 
145 
148 

Bu, 

Ubt. 

Bu, 

Bu. 

1.25 
1.26 
1.47 
1.40 
1.27 

1.35 
1.45 
LOO 
1.55 
L55 

1.60 
1.45 
1.50 
1.55 
1.40 

1.55 
1.50 

1.58 
1.55 
1.50 

1.50 

1.68 
1.80 
1.55 
1.40 

1.50 
1.60 
L05 
1.60 
1.50 

1.60 
1.60 
1.65 
1.75 
1.50 

1.35 
1.50 
1.95 
2.40 
2.50 

2.60 
3.50 
2.95 
3.10 

3.10 
2.40 
2.30 
1.95 

New  Hamodiiro 

1,900 

1,900 

1,900 

Vermont 

46.0  ;  28.0  !  41.5  j  34.0 
60.0   38.0  ' 

lffii,«ifia<«hu9Ptt^s.  X 

R))n<i<)  T^lapcl 

42.0   34.0 

• 

51.0   37.0 



Oonn^-tHnit. 

...... 

21.0 
25.5 
26.0 
23.5 
2L6 

20.5 
21.5 
25.0 
21.5 

i 

1,880 

1.4S0 

New  York 

44.0  i 37.0  !  30.0 

43.0   36.0  ! 

...     . 


""275 

'"'305 
2S5 

240 
150 





:::::: 

New  Jersey 

154 

132 

' 

P^nnftytvnnfa , , 

46.6  ' ;  av.0 

99.0 
32.6 

ao.o 

1,610 

1  : 

Delaware 

37.0 

41.0 
29.5 
35.0 
22.0 
22.0 

17.5 
16.0 
45.0 
45.0 
43.0 

41.5 
42.5 
40.0 
42.5 
37.0 

32.0 
33.0 
32.0 
2>i.0 
34.0 

29.5 
19.8 
22.3 
25.0 

35.5 

33.5 

1  24.5 

1  28.0 

143 

142 
117 
126 
112 
HI 

101 
123 
125 
127 
123 

Maryland 

880 
900 
900 
800 
910 

900 

930 

1,030 

1,080 

950 

VlrAiia....' '. 

WA«t  Vlrpinl^i 

North  Carolina. 

fta^Uli  C^imllnft 

21.7 

25.8 

...... 

31.5 
28.5 

32.5 
30.0 

Geonda. 

1 

23.7 

20.0 

1  41.0 

38.6 

I  41.5 

'  38.0 

Florida 

Ohio 

32.5 
31.2 
32.5 

29.5 

22.0 
20.5 
22.0 

19.0 
18.5 
20.0 
19.  Q 
18.0 

'2i.'5' 

17.0 

18.5 

Indiana 

ni&Mjs 



Michigan 

WiscOTisin 

20.7     40.5  .  33.6 

1,470 

i5.*2 
11.2 
12.0 

a7 

ia5 
lao 

9.8 
8.9 



■*■.*•• 

Minnesota  . 

17.8 
18.8 

40. 5     30. 5 

Iowa 

38.5 

31.0 

28.3 

27.5 
28.0 
28.0 
27.0 
29.6 

29.0 

120 

115 

1,150* 

Missouri 

1  35.0 

350 

North  Dakota 

15.0 

36.5 

South  Dakota 

15.2     35.0 
17.2     35.0 
16. 5     30. 2 

1  29.0 

1 

,  20.0 

23.0 

23.5 

26.0 



Nel>raska 

105 
115 
104 

101 
109 
109 
101 

98 

110 
110 

1,050* 

940 

700 

Kansas 

K^ntnpkyx..   . 

Tennessee 



245 

Alabama 

V 

33.5 
36.0 
37.0 
39.0 

'43.6" 

220 

Mississippi 

257 

Tjoi^ifqifina 

. 

666 

810 

**866" 

12.0 

'ii.'i* 

230 

Texas 

27.0    i  41.5 

33.0 

;;;;;; 

211 

oviabnTTifi 

1 

28.0    '  37.0 

25.5    '  29.5 

33.0  ;  28. 0  i  .%.0 

32.0 

2M 

Arkansas. .      .     .... 

2)9 

MflBitana ......     . 

37.0 
35.0 
40.0 

36.0 
41.0 
43.0 
41.0 

43.8 
42.5 
37.5 
33.0 

...... 

WWW 

...... 

Wyoming. 

27.5 
24.5 

30.0 
35.5 
34.3 
35.0 

34.0 
31.0 
32.0 
41.0 

30.0 
29.0 

41.0 
44.0 

Colorado 

8.5 

New  Mexico 

25. 0     40. 0 

27.5  45.0 
30. 0     48. 0 
31.0  1  45.0 

29. 0     47. 5 

23.6  53.0 
22.0     40.0 

41.0 

175 
148 

Arizona 

Utah 

1 

Nevada 

Idaho 



......   ...... 

Washington 

Oregon 

1 

Caltfomia 

173 

54.0 

. 

United  StatAs i 

1 

33.5 

17.4     37.9  1  31.3 

23.8 

1 

123.5  ' 

1 

111.6 

1,006 

lao 

38.6 

1.05 

S34.1 

THE   AGRICULTI'RAL   OUTLOOK. 


U.S.DEPARTMENT  OF  AGRICULTURE 

riERS'BIILLE 

612 


BREEDS  OF  BEEF  CATTLE. 


.  Q-:- 


By  W.  F.  Wakd, 
Setiinr  Animal  Huahandman  in  Beef  Cattle  Inveitib*iion^, 
Animal  Hvgbandry  Division.  ~  - 

INTRODUCTION. 

The  decrease  in  the  number  of  beef  animals  in  the  1 
with  the  resulting  high  prices  which  have  prevailed  during  recent 
years,  has  caused  greater  interest  to  be  taken  in  this  industry,  and 
many  men  who  have  never  raised  beef  cattle  in  the  past  are  taking 
up  this  line  of  work. 

The  question  most  frequently  asked  about  cattle  usually  pertains 
to  the  breed  which  should  be  used  in  a  certain  community  or  under 
certain  conditions.  All  breeds  are  not  similar;  some  have  superior 
points  to  others,  and  a  certain  breed  may  be  better  suited  to  condi- 
tions existing  in  one  locality  or  one  State  than  any  other  breed.  For 
this  reason  it  is  well  to  find  out  which  breed  is  best  suited  to  local 
conditions,  and  to  induce  as  many  farmers  as  possible  to  raise  that 
breed,  because  of  the  better  prices  which  may  be  secured  from  the 
sale  of  a  uniform  product  and  the  ease  with  which  suitable  breeding 
stock  may  be  obtained  near  home.  Some  information  is  presented 
herewith  which  will  help  to  answer  some  of  the  questions  which 
arise  as  to  the  value  of  the  various  breeds  of  cattle. 

CLASSIFICATION. 

Cattle  which  are  used  for  the  production  of  beef  are  divided  into 
two  general  classes,  the  strictly  beef  breeds  and  the  dual-purpose 
breeds.  The  former  are,  as  the  name  implies,  valuable  mainly  for 
the  production  of  meat,  and  have  been  carefully  bred  and  developed 
in  order  to  produce  a  maximum  amount  of  beef  of  high  quality. 
Care  has  been  taken  to  develop  to  the  greatest  extent  those  portions 
of  the  body  from  which  are  secured  the  high-priced  cuts  of  beef. 
The  cows  give  milk  enough  for  their  calves,  but  not  much  more. 
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The  dual-purpose  breeds  are  a  class  of  cattle  which  have  been  devel- 
oped to  produce  a  fair  to  good  quality  of  beef,  and  at  the  same  time 
the  females  should  give  a  good  flow  of  milk. 

BEEF  BREEDS. 

The  breeds  of  beef  cattle  in  the  United  States  are  the  Shorthorn 
(sometimes  called  Durham),  Polled  Durham,  Hereford,  Aberdeen- 
Angus,  and  Galloway.  Each  of  these  breeds  has  been  carefully  de- 
veloped for  a  long  period  of  years,  with  the  result  that  individuals 
transmit  their  characters  very  readily  when  bred  to  native  or  scrub 
cattle.  With  somewhat  frequent  exceptions  in  the  case  of  Short- 
horns, the  cows  of  these  breeds  are  not  heavy  milkers,  and  in  this 
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point  lies  their  success  as  beef  cattle,  for  the  milking  tendency  is 
ass<iciated  with  a  conformation  of  body  which  prevents  the  animal 
from  yielding  the  greatest  quantity  and  the  best  quality  of  beef. 
The  beef  breeds  have  been  bred  for  the  maximum  production  of 
beef,  and  only  enough  milk  is  desired  to  nourish  and  produce  a  good, 
thrifty  calf.  They  are  most  popular  with  farmers  or  ranchers  who 
raise  a  considerable  number  of  cattle. 

SHORTHORN. 

The  Shorthorn  is  the  most  popular  of  the  beef  breeds  in  the  United 
States,  as  shown  by  their  numbers  and  by  their  general  distribution 
over  all  parts  of  the  country.    They  have  a  great  range  of  adapta- 
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bility  and  do  well  everywhere.  The  milking  qualities,  combined  with 
the  high  standard  as  a  beef  animal  and  the  gentle  disposition,  have 
caused  the  Shorthorn  cow  to  be  termed  "the  farmer's  cow."  The 
merit  of  the  breed  has  been  proved  on  the  ranges  of  the  West,  where 
the  bulls  have  been  used  for  grading  up  the  scrub  cattle  of  the  plains. 
The  Shorthorn  crosses  well  with  other  breeds  or  with  the  scrub  cattle, 
producing  from  scrub  cows  calves  which  develop  into  fairly  desirable 
beef  cattle.  The  grazing  ability  of  the  Shorthorn  is  not  so  good  as 
that  of  some  of  the  other  breeds,  but  where  grasses  are  abundant 
and  feeds  are  plentiful  there  is  no  breed  which  will  surpass  it  for 
beef  production.  The  large  milk  flow  insures  a  good  calf.  However, 
the  cows  have  been  criticized  to  a  certain  extent  by  western  ranch- 


men because  the  large  milk  flow  causes  many  of  them  to  lose  a  teat 
or  a  portion  of  the  udder,  as  the  calves  can  not  always  take  all  of  the 
milk.  The  Shorthorn  is  early  maturing,  growthy,  and  fattens 
readily.  The  steers  sell  readily  as  feeders,  and  although  they  have 
not  won  as  readily  as  the  Aberdeen-Angus  in  the  show  ring,  they 
produce  very  high-claKS  beef,  with  the  thick  loin  and  full  hind 
quarter  which  furnish  profitable  cuts. 

The  three  important  strains  of  Shorthorn  cattle  have  been  the 
Booth,  the  Bates,  and  the  Scotch  tribes.  The  Booth  and  Scotch" 
strains  represent  the  true  beef  type  of  Shorthorns,  while  the  Bates 
approaches  the  dual-purpose  type.  The  Shorthorn  is  the  largest 
breed  of  beef  cattle.    The  bulls  attain  a  weight  of  1,800  to  2,200 
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pounds  or  more,  while  the  mature  cows  usually  weigh  from  1,800  to 
1,600  pounds  when  raised  under  favorable  conditions.  Greater 
weight  in  both  cows  and  bulls  is  not  rare,  but  extremely  heavy  ani- 
mals are  not  especially  desired. 

The  color  of  this  breed  may  be  red,  red  and  white,  pure  white,  or 
roan.  No  other  breed  of  cattle  has  the  roan  color,  therefore  this  color 
in  any  other  cattle  usually  signifies  the  presence  of  some  Shorthorn 
blood. 

In  conformation,  the  Shorthorn  is  of  the  true  beef  type,  being  wide, 
deep,  lengthy,  and  thickly  fleshed.  The  great  width  of  the  Short- 
horns, combined  with  their  depth,  gives  them  a  more  rectangular 
form  than  any  of  the  other  breeds,  while  the  wide  variation  in  the 
distribution  of  the  breed  has  caused  a  slightly  greater  difference  in 
type  to  be  recognized  than  in  other  beef  breeds.  In  the  cow  the  fol- 
lowing points  should  be  noted :  The  horn  is  usually  small  and  curved 
forward,  with  the  tips  pointing  inward,  upward,  or  sometimes  down- 
ward, and  they  should  be  of  a  waxy,  yellowish  color.  The  head 
should  be  shapely,  with  great  width  between  the  eyes,  short  from  the 
eyes  to  the  muzzle,  which  should  be  large  and  flesh-colored,  with 
large  nostrils ;  a  black  muzzle  is  objectionable  to  most  breeders.  The 
neck  should  be  short  and  full,  blending  well  into  head  and  shoulder. 
The  shoulders  should  be  smooth  and  well  covered  with  flesh,  the  crops 
should  be  full,  the  heart  girth  should  be  large,  and  the  fore  flank 
low.  The  chest  should  be  wide  and  deep,  with  the  brisket  thick  and 
well  to  the  front.  The  ribs  are  usually  well  sprung  and  the  barrel 
well  developed.  In  good  individuals,  the  back  is  broad  and  the  loin 
is  wide,  deep,  and  thickly  fleshed.  The  hips  are  wide  and  should  be 
well  covered  with  flesh;  the  rump  is  long,  wide,  and  level,  carrying 
an  abundance  of  flesh.  The  hindquarter  is  better  developed  in  the 
Shorthorn  than  in  any  other  breed;  it  is  characteristic  in  that  it  is 
almost  straight  from  the  root  of  the  tail  to  the  hocks,  and  is  wide 
and  thick,  carrying  the  flesh  well  down,  thus  giving  a  maximum 
amount  of  flesh.  The  flank  is  low,  the  udder  is  usually  well  devel- 
oped, extending  well  forward,  with  prominent  milk  veins.  The 
teats  are  of  medium  size. 

The  bull  should  possess  the  same  desirable  features  as  the  female, 
without  her  feminine  qualities.  He  should  show  masculinity  by 
developing  a  heavier  horn,  a  larger  and  thicker  neck,  a  heavier  bone 
throughout,  and  greater  depth,  thickness,  and  scale.  His  horns 
are  straighter  and  heavier  than  the  cow's,  but  they  should  not  show 
coarseness. 

The  Shorthorn  has  sometimes  been  criticized  because  of  poor  de- 
velopment or  lack  of  fullness  in  the  crops,  a  high  fore  flank,  and  a 
poorly  developed  heart  girth.  They  are  sometimes  rather  leggy, 
although  animals  of  Scotch  breeding  are  usually  thick  fleshed  and 
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low  set.  There  has  been  a  tendency  to  patchiness  near  the  root  of 
the  tail  and  to  rolls  on  the  sides,  but  the  breed  is  improving  in  this 
respect  in  that  the  animals  are  becoming  more  smooth. 

For  the  benefit  of  persons  desiring  information  as  to  the  principal 
lines  of  breeding  in  this  comitry,  the  following  has  been  furnished 
by  the  American  Shorthorn  Breeders'  Association : 

The  ten  bulls  which  have  probably  done  most  for  the  improvement 
of  Shorthorn  cattle  as  a  breed  in  the  last  15  years  are  as  follows: 
Whitehall  Sultan  163573,  Choice  Goods  186802,  Cumberland's  Last 
229822,  Avondale  245144,  March  Knight  188105,  Villager  295884, 
Cumberland  118578,  Merry  Hampton  132572,  Lord  Banff  150718,  and 
Whitehall  Marshal  209776.  The  most  popular  families  of  Short- 
horns in  this  country  at  the  present  time  are  Augustas,  Missies, 
Victorias,  Duchess  of  Glosters,  and  Orange  Blossoms. 

The  secretary  of  the  American  Shorthorn  Breeders'  Association  is 
Mr.  Frank  W.  Harding,  ITnion  Stock  Yards,  Chicago,  111. 

POLLED  DURHAM. 

The  Polled  Durham  is  a  polled  Shorthorn.  There  are  two  general 
divisions  of  this  breed,  the  "  single  standard  "  and  the  "  double  stand- 
ard." The  single-standard  Polled  Durhams  were  produced  by  breed- 
ing "  muley  "  cows  to  Shorthorn  bulls,  selecting  the  polled  offspring 
and  breeding  these  to  other  Shorthorn  bulls.  This  grading  up  was 
continued  until  the  polled  offspring  was  brought  to  the  fifth  cross, 
which  contained  96J  per  cent  or  more  of  Shorthorn  blood,  and  which 
qualified  for  entry  in  the  Polled  Durham  herdbook.  The  resulting 
progeny  resembled  the  Shorthorns,  but  were  rather  leggy,  lacked  a 
thick  smooth  covering  of  flesh,  and  inclined  more  to  the  dual-purpose 
type  of  animals.  These  cattle  could  be  registered  in  the  Polled  Dur- 
ham herdbook,  but  were  not  eligible  for  registration  in  the  American 
Shorthorn  herdbook. 

The  double-standard  Polled  Durhams  were  secured  by  using  pure- 
bred Shorthorn  cows  that  were  either  natural  muleys  or  had  unde- 
veloped horns,  for  breeding  to  Shorthorn  bulls.  The  double-stand- 
ard Polled  Durhams  are  purebred  Shorthorns  and  can  be  registered 
in  either  the  Shorthorn  or  the  Polled  Durham  herdbooks.  The 
double-standard  Polled  Durhams  were  bred  chiefly  from  the  Gwynne, 
White  Rose,  and  Young  Phyllis  families  of  Shorthorns. 

This  breed  is  similar  to  the  Shorthorn  in  every  way  except  that  it  is 
hornless.  It  is  a  comparatively  new  breed  of  cattle,  and  has  not 
become  so  popular  as  the  older  breeds,  but  it  is  increasing  in  popu- 
larity. They  will  do  well  under  the  same  conditions  which  favor  the 
production  of  good  Shorthorns.  Some  breeders  have  developed  the 
dual-purpose  qualities  in  the  animals  with  the  result  that  there  is 
considerable  variation  in  type. 
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According  to  the  Polled  Durham  Breeders'  Association,  the  follow- 
ing bulls  have  proved  to  be  of  great  importance  in  the  improvement 
of  the  breed  in  recent  years:  Golden  Gauntlet  X  1140,  Cnmbridge 
Lad  8d  X  1300,  Golden  Hero  X  2847,  Koan  Hero  X  3613,  Tippecanoe 
44th  1698,  Field  Marshall  X  1758,  Grover  Abbotsbum  X  3938,  The 
Confessor  X  5985,  Windermere  Tip  X  3094,  and  Orange  King  X 
3242.  The  following  cows  played  a  most  important  part  in  estab- 
lishing the  Polled  Durham  breed,  and  their  names  are  found  more 
frequently  in  pedigrees  than  any  others:  Imp.  Yoimg  Mary  by 
Jupiter,  Imp.  Rose  of  Sharon  by  Belvedere,  Imp.  Young  Phyllis  by 
Fairfax,  Imp.  Ruby  by  Young  Dimple,  and  Imp.  Rosemary  by 
Flash.    At  the  present  time  the  following  cows  are  of  families  which 
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are  most  prized  by  the  leading  bi-eeders:  Imp.  Victoria  51st  by  Royal 
Duke  of  Gloster  (29864),  Imp.  Windermere  3d  by  Grand  Duke  31st 
(38374),  Imp.  Princess  Royal' 64th  by  Scottish  Archer  (5989.^),  Imp. 
Lady  of  the  Meadow  by  Chancellor  (08693),  and  Imp.  12th  Duchess 
of  Gloster  by  Champion  of  England  (17!»26) . 

The  secretary  of  the  Polled  Durham  Breeders'  A.ssociation  is  Mr. 
J.  H.  Martz,  Greenville,  Ohio. 

HEREFORD. 

The  Hereford  ranks  next  to  the  Shorthorn  in  numtwrs  in  the 
United  States.  Their  popularity  is  constantly  increawing,  especially 
where  cattle  are  raised  under  range  or  adverse  conditions.     As  a 
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"  rustler  "  the  Hereford  is  surpassed  by  no  breed  of  beef  cattle,  and 
they  excel  the  Shorthorns  in  this  respect.  They  have  been  recog- 
nized as  a  breed  which  responds  readily  to  a  favorable  environment 
as  well  as  being  able  to  thrive  under  adverse  conditions  where  other 
breeds  would  not  do  well.  On  scant  pastures  and  on  the  range 
where  water  holes  are  far  apart  the  Hereford  has  shown  its  merit. 
The  bulls  are  active,  vigorous,  prepotent,  and  very  sure  breeders. 

Formerly  the  Hereford  was  severely  criticized  because  of  a  light 
hind  quarter,  but  the  breed  has  improved  wonderfully  in  overcoming 
this  defect  during  the  last  two  decades.  The  breed  is  somewhat  less 
rangy,  more  compact,  and  heavier  fleshed  than   formerly.     While 


Fia.  4.— Cbamplon  Polled  Uurham  cow. 

the  Hereford  cows  have  been  criticized  because  of  their  scanty  milk 
flow,  they  usually  produce  enough  to  raise  a  good  calf.  As  a  breed 
they  have  a  better  heart  girth,  stronger  constitution,  and  can  with- 
stand adverse  conditions  better  than  the  Shorthorns,  They  are 
early  maturing  and  fatten  readily  in  the  feed  lot. 

The  weight  of  Hereford  cattle  is  practically  the  same  as  that  of 
the  Shorthorn.  Mature  bulls  weigh  from  1,800  to  2,200  pounds  or 
more,  while  good  cows  weigh  from  1,200  to  1,600  pounds.  It  is  not 
unusual  for  mature  animals  of  either  sex  to  weigh  more  than  stated 
here.  The  conformation  of  the  Hereford  is  such  that  he  looks 
smaller  than  a  Shorthorn  of  equal  weight. 
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In  color  the  Hereford  is  red  with  white  markings.  The  white 
markings  usually  consist  of  a  white  face  and  head,  the  white  extend- 
ing along  the  top  of  the  neck  and  shoulders,  a  white  throat  and 
dewlap,  and  white  on  the  underline.  Frequently,  however,  no  white 
is  found  on  the  neck  or  top  of  shoulders.  White  is  sometimes  found 
on  other  parts  of  the  body;  and,  while  it  is  permissible,  it  is  not  de- 
sirable, A  pure-white  face  is  usually  preferred,  although  many 
purebred  animals  show  spots  about  the  face  and  especially  some  red 
around  the  eyes.  The  red  color  of  the  body  varies  from  a  light  red 
approaching  yellow  in  color  to  a  very  dark  red  approaching  black. 
Neither  the  light-red  nor  the  blackish-red  color  is  desirable,  a  rich 
deep  red  being  the  most  popular.    The  hair  is  usually  of  medium 
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length   with   a  curly  tendency,  although  sliort-haired   animals  are 
common. 

The  general  conformation  of  the  Hereford  is  the  same  as  that  of 
the  Shorthorn,  except  that  the  rectangular  form  is  not  quite  so  pro- 
nounced and  the  prominent  bones  are  more  smoothly  covered.  The 
form  is  low,  compact,  and  blocky,  with  well-sprung  ribs,  broad  loin, 
and  wide  hips,  without  the  prominent  hip  bones  of  the  Shorthorn, 
and  with  a  more  rounded  and  bulging  quarter,  although  developed  to 
a  lesser  degree  in  this  respect  than  the  Aberdeen-Angus.  The  head 
is  broad  and  short  with  large  nostrils,  and  large  muzzle  and  mouth, 
which  are  indications  of  a  good  feeder.  The  bom  is  longer  and  some- 
what coarser  than  the  Shorthorn,  white  in  color  with  waxy  tips,  and 
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curves  outward,  upward,  and  backward,  or  outward  and  forward, 
and  occasionally  they  are  drooping.  The  horns  of  the  bull  are 
straighter  and  heavier,  and  usually  grow  outward,  frequently  grow- 
ing forward,  backward,  or  downward,  but  seldom  growing  upward. 
The  neck  is  short,  thick,  and  blends  well  with  the  shoulder.  Great 
width,  depth,  and  length  of  chest  and  a  fullness  of  the  crops  give  the 
Herefords  their  constitution  and  endurance,  which  the  breeders  have 
been  careful  to  preserve.  The  loin  is  full  and  deep  and  the  rump  and 
hind  quarter  are  usually  well  developed,  carrying  a  large  amount  of 
flesh.  This  portion  of  the  body  has  been  greatly  improved  within 
recent  years,  and  the  tendency  to  roughness  and  patchiness  has  been 
reduced  until  the  breed  now  stands  out  as  one  showing  extreme  beef 
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type,  with  smoothness  of  form  and  much  quality.  For  these  reasons, 
combined  with  their  rustling  abilities,  the  Hereford  has  become  the 
most  popular  breed  for  improving  range  stock.  The  effects  of  using 
Hereford  bulls  for  this  purpose  has  had  a  great  attraction  for 
cattlemen  in  the  Southwest,  especially  in  the  Panhandle  region  of 
Texas. 

The  Herefords  do  well  in  the  South,  as  the  heat  there  seems  to 
bother  them  no  more  than  it  does  in  the  corn  belt.  They  seem  to  be 
especially  adapted  for  use  on  the  larger  plantations,  where  animals 
are  not  given  extremely  good  care,  and  where  the  production  of  beef 
alone  is  desired.  Two  or  three  crosses  on  the  native  stock  of  the 
South  produce  a  goml  beef  animal  that  matures  early  and  fattens 
55580°— Bull.  Gl-_'— IB 3 
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out  well.  On  plantations  especially  or  on  farms  with  only  fairly 
good  pastures  the  Hereford  will  give  better  results  than  the  Short- 
horn. 

The  American  Hereford  Cattle  Breeders'  Association  mentions  the 
following  as  some  of  the  bulls  which  hare  been  most  influential  in 
improving  the  Hereford  breed  in  the  last  15  years :  Perfection  Fair- 
fax, Beau  Donald,  Beau  Brummel,  Corrector,  Disturber,  Bonnie 
Brae  8th,  Perfection,  March  On  6th,  Prime  Lad,  and  Repeater.  At 
the  present  time  the  Anxieties,  Perfection  Fairfaxes,  Beau  Donalds, 
and  Belle  Donalds  are  the  most  popular  Hereford  families. 

Further  information  concerning  this  breed  of  cattle  may  be  secured 
from  Mr.  R.  J.  Kinzer,  secretary  of  the  American  Hereford  Cattle 
Breeders'  Association,  1012  Baltimore  Avenue,  Kansas  City,  Mo. 


Fig,  T. — Cbamplon  Abcrdeeu-Asgua  bull. 


The  Polled  Hereford  is  a  new  breed  developed  by  selecting  and 
breeding  Herefords  which  showed  polled  characteristics.  The  dou- 
ble-standard Polled  Herefords  are  purebred  Herefords  which  are 
hornless  and  are  eligible  to  registry  in  either  tlie  American  Hereford 
herdbook  or  the  American  Polled  Hereford  record.  They  differ  in 
no  way  from  the  Hereford  except  that  they  have  no  horns.  The 
polled  feature  has  been  well  fixed  and  the  bulls  when  mated  with 
native  cattle  sii-e  few  calves  having  either  long  scurs  or'homs. 

The  secretary  of  the  American  Polled  Tlereford  Cattle  Breeders' 
Association  is  Mr.  B.  O.  Gammon,  Des  Moines,  Iowa. 
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ABBBDEBN-ANGU8. 

Aberdeen- Angus  cattle  are  solid  black  in  color  and  have  no  horns. 
These  characteristics  are  so  strongly  de^-eloped  that  a  bull,  when 
bred  to  homed  cows  of  various  colors,  will  usually  produce  calves 
of  which  85  per  cent  or  more  are  black  in  color  and  hornless.  Occa- 
sionally a  red  animal  is  found  in  this  breed,  but  the  color  is  not 
popular  among  breeders.  While  the  Aberdeen-Angus  is  an  old  breed, 
it  is  only  within  recent  years  that  it  has  Iwen  so  popular  in  the 
United  States.  While  they  are  good  rustlers,  they  have  never  been 
as  popular  on  the  ranges  of  the  West  as  either  the  Hereford  or  the 
Shorthorn.  They  stand  next  to  the  Hereford  and  above  the  Short- 
horn as  grazers  on  scanty  pastures.     This  breed  is  extremely  valuable 


Fia.  8. — Cbamplon  Aberdeen- Angus  cow. 
for  grading  up  native  cattle,  but  they  have  been  criticized  to  a  cer- 
tain extent  by  rangemen  because  they  do  not  get  a  greater  percentage 
of  calves.  This  has  usually  been  true  where  they  have  been  in  a 
herd  with  horned  bulls.  If  all  the  bulls  were  either  polled  or  de- 
homed  there  would  doubtless  be  less  ground  for  this  claim.  The 
milking  qualities  of  the  cows  are  only  fair;  they  give  more  milk 
than  the  Hereford,  but  not  as  much  as  the  Shorthorn.  A  sufficient 
quantity  of  milk  is  produced  to  raise  a  good  calf. 

This  breed  is  very  early  maturing,  and  has  a  tendency  to  fatten 
well  at  any  age,  hence  their  popularity  for  producing  baby  beef.  In 
general  form  they  are  different  from  the  Shorthorn  and  Hereford. 
The  body  is  more  cylindrical  in  shape,  and  they  are  smoother 
throughout  than  either  of  the  breeds  named.    The  Angus  responds 
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quickly  to  good  treatment,  and,  because  of  their  readiness  to  fatten, 
early  maturity,  exceptional  vigor,  high  quality,  general  smoothness 
and  uniformity,  and  the  high  percentage  of  valuable  meat  produced, 
it  is  the  most  popular  of  all  beef  breeds  among  cattle  feeders.  They 
usually  dress  out  a  higher  percentage  of  marketable  meat  than  any 
other  breed,  and  their  merit  has  been  shown  by  the  repeated  winnings 
they  have  made  in  the  show  ring  and  on  the  block. 

They  stand  either  heat  or  cold  well,  and  are  popular  in  the  South 
as  well  as  in  the  com  belt.  Because  of  their  reputation  for  finishing 
smoothly  and  killing  out  well  they  are  very  popular  in  the  com 
belt  and  neighboring  States  where  much  feeding  is  done.  They  are 
becoming  more  popular  in  the  South,  and  rank  next  to  the  Hereford 
and  above  the  Shorthorn  in  their  general  adaptability  to  average 
southern  conditions. 

The  head  of  the  Angus  shows  a  sharp  tapered  poll,  great  breadth 
between  the  eyes,  a  prominent  forehead,  prominent  eyes,  a  nose  of 
medium  length,  a  large  mouth  and  muzzle,  and  large  nostrils.  They 
are  more  restless  or  nervous  than  the  Shorthorn.  The  neck  is  short, 
full,  and  has  a  well-developed  crest  in  the  bull,  but  it  does  not 
always  blend  smoothly  with  the  shoulders,  which  are  sometimes  a 
little  prominent.  The  chest  shows  great  depth,  width,  and  length. 
The  body  is  cylindrical  in  shape  and  does  not  show  the  squareness 
or  blockiness  of  the  Shorthorn  and  the  Hereford,  but  is  noted  for  its 
compactness  and  good  covering  of  flesh.  The  ribs  are  well  sprung, 
curved,  and  long,  giving  the  cylindrical  form  to  the  body.  The  loin 
and  rump  are  well  fleshed  and  deeply  covered,  but  entirely  different 
in  shape  from  the  Shorthorn,  as  the  great  width  and  squareness  are 
absent.  The  deep  covering  of  flesh  of  the  rump,  the  smallness  of 
bone,  and  the  deep,  rounding,  bulging  hindquarter  gives  a  maximum 
amount  of  meat.  Note  the  difference  in  the  hindquarter  of  the 
Angus  and  the  Shorthorn.  The  latter  is  broad  and  straight  from 
pin  bones  to  the  hock,  while  the  Aberdeen- Angus  has  less  breadth 
and  a  very  rounded  bulging  quarter  with  a  deep  twist.  The  Angus 
is  not  so  low  in  the  flank  as  the  Shorthorn  and  some  individuals  are 
light  in  the  hindquarter. 

The  quality  of  the  animal  is  unsurpassed,  as  shown  by  the  soft, 
pliable,  mellow  skin,  and  fine  hair.  The  meat  is  fine-grained  and 
of  the  highest  quality.  The  constitution  and  vigor  of  this  breed  as 
indicated  by  well-developed  chest  and  good  heart  girth  are  worthy 
of  mention.  For  grading  up  native  stock  and  for  crossing,  they 
hold  an  enviable  record. 

We  are  informed  by  the  breeders'  association  that  some  of  the 
bulls  which  have  been  most  prominent  in  improving  the  Aberdeen- 
Angus  breed  during  the  last  15  years  are  Heather  Lad  of  Emerson  2d 
19049,  Black  Monarch  of  Emerson  30331,  Black  Woodlawn  42088, 
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Lucy's  Prince  46181,  Prince  Ito  60006,  Baden  Lad  61883,  Blackbird 
Ito  64116,  Star  of  Denison  82426,  Sir  Blackbird  98347,  Earl  Eric  of 
Ballindalloch  100422,  and  Undulata  Blackcap  Ito  2d  116275.  The 
leading  families  in  this  country  at  the  present  time  are  Blackbirds, 
Trojan  Erica,  Pride  of  Aberdeen,  Queen  Mother,  and  Heather  Bloom. 
The  secretary  of  the  American  Aberdeen- Angus  Breeders'  Asso- 
ciation is  Mr.  Charles  Gray,  Union  Stock  Yards,  Chicago,  ID. 

GALLOWAY. 

The  Galloway  is  one  of  the  oldest  breeds  of  cattle.  They  are 
polled,  solid  black  in  color,  though  occasionally  some  brown  is 
shown,  and  have  a  long,  curly,  silky  coat.  This  breed  is  very  pre- 
potent and  transmits  the  black  color  and  polled  characteristics 
readily  to  offspring  from  cows  of  any  color.  As  high  as  90  per  cent 
of  the  calves  from  various-colored  cows  are  black,  and  from  95  to  99 
per  cent  of  the  offspring  from  homed  cows  are  polled.  This  breed 
is  slow  maturing  when  compared  to  the  Aberdeen-Angus  or  the 
Hereford.  In  size  they  are  smaller  than  any  of  the  other  beef 
breeds.  Mature  bulls  usually  weigh  from  1,700  to  1,900  pounds, 
while  the  mature  cows  weigh  from  1,000  to  1,300  pounds  each. 

These  cattle  are  exceedingly  good  rustlers,  not  being  excelled  by 
any  other  beef  breed  in  this  respect,  and  their  long,  sUky  coat  of 
hair  enables  them  to  stand  severe  weather  with  little  discomfort. 
For  these  reasons  they  have  proved  to  be  very  valuable  on  some  of 
the  ranges  of  the  Northwest  and  of  Canada.  They  do  not  respond 
so  readily  to  good  treatment  and  to  plenty  of  feed  as  do  the  other 
breeds,  and  have  therefore  not  become  popular  in  the  corn-belt  States. 

In  form  they  are  low  set  and  deep,  but  are  proportionately  longer 
than  the  Aberdeen- Angus  and  flatter  of  rib.  The  head  is  somewhat 
similar  to  that  of  the  Angus,  except  that  the  poll  is  not  as  sharp. 
The  head  is  covered  with  long  wavy  hair  and  the  ear  is  set  farther 
back  from  the  forehead.  The  body  is  long  and  of  medium  depth. 
The  rump  is  long  and  well  filled,  although  the  tail  head  is  usually 
set  rather  high.  The  hind  quarter  is  usually  good,  being  full,  sim- 
ilar to  that  of  the  Angus.  The  bone  is  fine,  the  skin  mellow,  the  hair 
soft  and  silky,  and  the  grain  of  the  meat  is  fine  and  high  in  quality. 
Little  attention  has  been  devoted  to  the  milking  qualities  of  Galloway 
cows,  but  they  give  enough  milk  to  raise  a  good  calf.  The  milk  is 
regarded  as  ranking  high  in  butterfat  and  having  good  quality. 
The  Galloways  have  commanded  especial  attention  because  of  their 
prepotency  and  the  uniformity  of  the  offspring  when  the  bulls  are 
used  for  grading  up  or  for  crossing. 

This  breed  will  probably  never  be  very  popular  in  the  United 
States  except  in  the  Northwest,  where  climatic  conditions  are  severe 
and  the  range  grasses  are  often  scant.  In  that  section,  however,  the 
bulls  could  be  used  advantageously  for  grading  up  native  stock. 
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According  to  the  American  Galloway  Breeders'  Association,  the 
following  bulls  have  played  a  most  important  part  in  the  improve- 
ment of  this  breed  of  cattle  during  recent  years :  Worthy  3d  21228 
(7762),  Scottish  Standard  15221  <6488),  Druid  of  Castlemilk  17054 
(6159),  Captain  4th  of  Tarbreoch  30933  (9701),  Great  Scot  (6489), 
Bondsman  (7306),  Excelsior  (7702),  The  Pathfinder  3d  (5991), 
Keystone  (9689),  and  Sweepstakes  (10001).  The  most  popular 
families,  ranking  in  the  order  named,  are :  Maggie,  tracing  to  Maggie 
of  Blackpark  (6046) ;  Alice,  tracing  to  Alice  of  Castlemilk  (14282)  ; 
Nancy  Lee,  tracing  to  Nancy  Lee  of  Castlemilk  (11971);  Lizzie, 
tracing  to  Lizzie  of  Breckonhill   (3366) ;  Dora,  tracing  to  Dora  of 


Fig.  9. — CbamploD  anllowir  bull. 

Priesthaugh    (7008) ;  and  Lady  Stanley,  tracing  to  Lady  Stanley 
(1670). 

Specific  information  concerning  the  Galloway  cattle  can  be  secured 
from  Mr.  R.  W.  Brown,  secretary,  American  Galloway  Breeders'  As- 
sociwtion,  Carrollton,  Mo. 

DUAL-PURPOSE  BREEDS. 

The  dual-purpose  cattle  have  been  bred  to  produce  females  which 
would  yield  a  good  quantity  of  milk  and  produce  offspring  which 
would  be  desiral3]e  for  beef.  As  the  type  of  animal  necessary  for  the 
production  of  large  yields  of  milk  is  entirely  different  from  that  of 
the  l>eef  animals,  it  has  been  impossible  to  produce  a  breed  which 


BBEEDS  OF  BEEF  CATTi£.  15 

would  combine  these  functions  and  be  of  superior  merit  for  both 
purposes.  The  dual-purpose  animal  may,  however,  be  a  desirable 
milker  and  at  the  same  time  produce  calves  which  make  good,  though 
not  superior,  beef  animals.  As  there  has  been  a  constant  tendency 
for  some  breeders  to  incline  more  to  the  dairy  type  of  animals,  while 
others  prefer  to  develop  the  beef  tendencies,  there  has  been  and  prob- 
ably always  will  be  a  wide  variation  in  the  typQ  of  dual-purpose 
animals.  They  are  not  so  uniform  in  conformation  as  either  the 
strictly  beef  or  dairy  breeds.  Most  breeders  prefer  to  use  cows  which 
approach  the  dairy  type  nearer  than  the  beef  type  and  to  use  a  bull 
of  the  beef  type  that  had  a  dam  with  a  good  milk  record.    The  off- 


Fia.  10.— Osllown;  cow. 

spring  of  such  cattle  necessarily  can  not  be  of  as  uniform  type  as  the 
breeds  which  have  but  one  function  to  perform. 

The  dual-purpose  cattle  are  popular  with  the  small  farmer  who 
keeps  but  a  few  cattle  and  must  depend  upon  them  to  produce  all 
the  milk  and  butter  needed  for  the  family  and  at  the  same  time  raise 
calves  or  steers  which  will  sell  readily  for  slaughter  purposes.  They 
have  not.been  popular  with  the  ranchman  or  farmer  who  raises  large 
numbers  of  cattle. 

The  principal  dual-purpose  breeds  in  the  United  States  are  certain 
types  of  the  Shorthorn,  together  with  the  Red  Polls  and  Devons. 
Brahman  or  "Indian"  cattle  are  sometimes  included  under  this 
class,  and  are  briefly  discussed  because  of  their  importance  in  certain 
restricted  sections  of  the  country. 
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SHOBTHOBN. 


The  dual-purpose  Shorthorn  is  more  popular  than  any  of  the  other 
dual-purpose  breeds.  They  respond  readily  to  good  treatment,  and 
have  become  exceedingly  popular  with  the  small  farmer.  Formerly 
these  cattle  were  almost  entirely  of  the  Bates  strain,  but  at  the  present 
time  many  of  them  contain  considerable  Scotch  blood.  As  a  breed 
they  are  the  same  as  the  beef-bred  Shorthorns,  except  that  the  beefy 
tendency  is  not  as  strongly  emphasized.  The  milking  qualities  have 
been  developed,  and  the  cows  have  a  conformation  approaching  the 
regular  dual-purpose  form,  being  longer  of  limb,  higher  in  flank, 
larger  in  barrel,  and  thinner  in  hams  than  the  beef  Shorthorns. 


Fio.  II. — Sborthom  cow  and  calf. 

The  bulls  approach  the  beef  type  more  than  the  cows,  but  are  lighter 
in  the  hind  quarter  and  a  little  higher  in  flank  and  not  so  heavily 
fleshed  as  the  strictly  beef  type.  The  udder  extends  high  up  in  the 
back  and  well  forward,  the  milk  veins  ai"e  usually  very  prominent, 
and  the  teats  are  medium  to  large  in  size  and  are  well  set.  Calves 
from  the  cows  by  a  well-fleshed  biiU  usually  grow  and  fatten  well  and 
make  a  good  quality  of  beef. 


The  Red  Polled  cattle  originated  in  England  and  were  introduced 
into  this  country  in  1873,  but  few  importations  were  made  until 
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about  1885.  Since  that  time  many  have  been  imported.  This  is 
strictly  a  dual-purpose  breed,  and  approaches  the  ideal  of  the  dual- 
purpose  type.  In  size  they  are  smaller  than  the  beef  breeds,  and 
have  not  the  thick  covering  of  flesh.  Mature  bulls  weigh  from  1,700 
to  2,100  pounds  or  more  and  the  cows  from  1,100  to  1,350  pounds  or 
more.  Occasionally  very  heavy  individuals  are  found,  but  these  aro 
the  exception  and  not  the  rule. 

The  cattle  of  this  breed  are  fair  grazers,  ranking  with  or  slightly 
ahead  of  the  Shorthorns,  but  not  equal  to  the  Devon  or  Hereford. 
They  are  very  prepotent,  and  give  uniformity  in  offspring  when  bred 
to  native  cows.     Like  all  dual- 
purpose  breeds,  it  has  been  hard  to 
fix  or  to  hold  a  uniform  type,  as 
many  breeders  incline  to  beef  pro- 
duction, while  others  try  to  de- 
velop the  milking  qualities  to  the 
detriment  of  the  beef  form. 

This  breed  has  long  been  cele- 
brated for  its  early  maturity,  easy 
fleshing  qualities,  and  for  a  fair  to 
good  milk  flow.  The  steers  have 
attracted  attention  and  sold  for 
high  prices  on  English  markets 
for  years,  and  have  made  very 
creditable  showings  in  this  coun- 
try. They  make  good  daily  gains 
and  lay  on  flesh  evenly.    Tliey  are 

usually  rather  leggy,  and  lack  the 

1  n     .  -  1...  *    ,1  F"'"-  12.— Rear  vie*  of  Sbortborti  cow, 

heavy   neshmg   qualities    of   the 

beef   breeds.     The  hind   quarters   are  less  well   developed,   with   a 

tendency  toward  a  rather  thin  thigh  and  a  high  flank  and  twist. 

The  milking  qualities  of  the  breed  are  fair.  Many  of  the  cows 
average  over  5,000  pounds  of  milk  a  year.  The  cows  flesh  up  readily 
when  dry.  The  milk  is  not  rich,  usually  testing  from  3.7  to  4  per 
cent  of  fat. 

In  conformation  these  cattle  resemble  the  Devon.  The  head  is 
lean,  medium  in  length,  with  a  well-defined  poll  covered  with  a  nice 
tuft  of  hair  of  medium  length.  The  neck  is  longer  and  thinner  than 
in  the  beef  breeds  and  does  not  blend  with  the  shoulders  so  nicely. 
The  chest  is  usually  well  developed  and  the  ribs  well  sprung,  though 
lacking  in  a  thick  covering  of  flesh.  The  barrel  is  developed  to  a 
greater  extent  than  with  the  bee^  breeds,  and  the  loin  and  hindquarter 
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are  lighter  fleshed.  The  bone  is  of  medium  size.  The  skin  is  thin, 
soft,  and  pliable,  and  the  hair  is  shoi-t  and  fine,  showing  quality. 
The  color  ranges  from  light  red  to  dark  red,  but  a  deep,  rich  red  is 
preferred  throughout,  although  a  little  white  on  the  udder  or  under- 
line and  a  white  brush  are  permissible.  The  udder  is  well  developed 
in  the  back,  but  does  not  come  forward  well ;  it  is  "  chopped  off,"  and 
the  tendency  is  to  develop  large  teats.  The  milk  veins  are  prominent 
and  of  fair  size. 

The  Bed  Polls  are  more  nervous  than  the  Shorthorn,  but  less  so 
than  the  Aberdeen- Angus.  As  this  is  a  comparatively  young  breed, 
they  are  not  so  popular  as  the  older  breeds.     As  dual-purpose  cattle 


.  i:t.— nca  roiw  buu. 


they  are  hard  to  excel;  they  are  popular  in  the  Mississippi  Valley 
States  and  have  given  excellent  results  for  grading  up  the  native 
cattle  in  the  South,  but  they  have  never  been  used  to  any  extent  on  the 
western  ranges. 

The  association  for  this  breed  states  that  the  following  hulls  have 
probably  done  moi'e  for  the  improvement  of  the  Red  Polled  breed 
during  the  past  15  years  than  any  others:  Corporal  4313,  Demon 
.'>421,  Abbotsford  4721,  Nailer  73%,  One  Price  8523,  Irwin  8253, 
Ci'emo  13018,  Logan  13500,  Dafter  15871,  and  Elgin  19464.  The 
popular  families  in  this  country  at  the  present  time  are  Dorothy, 
Luna,  Pear,  Lillette,  and  Cosy, 
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The  secretary  of  the  Bed  Polled  Cattle  Club  of  America  (Inc.)  is 
Mr.  H.  A.  Martin,  Gotham,  Wis. 


This  is  one  of  the  oldest  breeds  of  cattle.  They  -were  introduced 
into  this  country  at  an  early  date  and  became  popular  in  New  Eng- 
land and  in  parts  of  Virginia  nearly  a  century  ago.  The  cows  were 
good  milkers,  and  the  steers  were  used  as  work  oxen  or  for  beef,  and 
filled  either  place  admirably.  They  are  exceedingly  good  rustlers, 
are  vigorous,  hardy,  withstand  both  heat  and  cold  well,  and  are  very 
prepotent.  For  these  reasons  they  were  popular  with  the  people 
of  New  England.  They  are  slower  of  growth  than  any  of  the  beef 
breeds  except  the  Galloway.     Their  endurance,  intelligence,  and  their 


gameness  have  made  them  popular  as  work  oxen  wherever  they  have 
been  tried — no  breed  excels  them  in  this  respect. 

In  size  they  are  somewhat  smaller  than  the  Bed  Polled,  mature 
bulls  weighing  from  1,500  to  2,000  and  cows  from  1,100  to  1,400 
pounds  or  more.  They  are  solid  red  in  color,  white  being  permitted 
only  on  the  udder,  or  near  the  scrotum  of  the  male,  and  on  the  switch 
of  the  tail.  The  shade  of  red  varies,  but  a  rich  bright  red  is  pre- 
ferred. In  conformation  the  Devons  incline  more  to  the  beef  type 
than  to  the  dual-purpose  type.    They  are  close  coupled,  very  compact, 
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smooth,  and  rank  high  in  quality  and  style.    They  have  small  bone, 
which  is  hard  and  compact,  giving  a  slender,  line  leg. 

The  head  is  lean,  clean-cut,  of  medium  length,  and  surmounted  fay 
rather  long  white  or  waxy  horns,  which  curve  upward,  forward,  out- 
ward, and  backward  in  the  cow  and  are  almost  straight  in  the  bull. 
The  horns  of  the  steers  are  large,  long,  and  often  widespread, 
usually  being  very  white  or  waxy,  with  dark  tips.  The  neck  is 
medium  in  length,  smooth,  and  blends  nicely  with  the  shoulder.  The 
body  is  compact,  fairly  well  covered  with  flesh,  has  well-sprung, 
deep  ribs,  and  is  usually  low  set.  The  chest,  back,  loin,  and  hind- 
quarter  are  usually  well  developed,  though  the  dank  and  twist  are 


Pia.  15. — Firet-priie  yearling  Devon  bull. 

usually  somewhat  higher  than  in  the  beef  breeds.  The  cows  are  fair 
to  good  milkers,  giving  rich  milk,  and  always  provide  an  abundance 
to  produce  a  good  calf.  The  steers  fatten  somewhat  slower  than  the 
beef  breeds,  but  produce  meat  fine  in  texture  and  of  good  quality. 
The  breed  can  not  be  surpassed  as  grazers,  but  they  are  usually 
slower  in  growth  than  the  beef  breeds,  and  this  alone  can  account  for 
the  fact  that  they  have  never  become  popular  throughout  the  coun- 
try. In  New  England,  in  parts  of  the  South,  and  in  a  few  other 
States  the  Devon  has  proved  profitable,  especially  on  lands  where 
the  grazing  was  rather  scant  or  of  poor  quality.  They  are  prepotent ; 
good  calves  are  produced  when  good  bulls  are  mated  with  common 
cows,  and  such  calves  usually  make  fair  milkers.    The  Devon  does 
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not  Qow  hold  a  high  rank  among  the  breeds  of  the  United  States; 
since  the  ox  has  lost  in  popularity  as  a  draft  animal  the  Devon  has 
become  less  popular. 

Information  concerning  Devon  cattle  may  be  secured  from  Mr. 
L.  P.  Sisson,  secretary  of  the  American  Devon  Cattle  Club,  Char- 
lottesville, Va. 

BBAHHAK  OB  "  IN&IAK  "  CATTLB. 

Under  the  names  of  Brahman,  "  Indian,"  or  Zebu  cattle  are  clas- 
sified a  number  of  different  strains  of  cattle  of  the  species  Bos 
indicus.     Some  of  these  strains  vary  so  in  type,  color,  size,  and 


Fia.  16.— A  flrat-prlH  Deron  cow. 

habitat  thnt  they  are  classified  ns  separate  breeds.  The  most  impor- 
tant breeds  of  these  cattle  are  the  Krishna  Valley  and  Hissar  breeds. 
These  cattle  are  classed  as  dual-purpose  animals,  as  many  of  the 
females  give  a  good  quantity  of  milk.  They  are  used  quite  generally 
in  India  as  milch  cows,  and  are  more  satisfactory  than  any  other 
breed  of  cattle  under  the  severe  conditions  of  drought,  heat,  insect 
enemies,  etc 

As  these  cattle  have  been  raised  for  more  than  3,000  years  in  a  hot 
climate,  they  are  only  suitable  for  the  extreme  southern  portions  of 
this  country.  Although  they  are  of  a  different  species  from  our 
common  breeds  of  cattle,  thev  cross  readily  with  them.    The  females 
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of  this  breed  carry  their  calves  somewhat  longer  than  other  cattle,  the 
period  of  gestation  being  about  300  days. 

The  oil  secreted  by  the  sebaceous  glands  of  the  skin  is  of  a  pe- 
culiar odor  and  gives  the  skin  a  soft,  oily  feeling.    This  peculiarity, 
combined  with  the  scant  covering  of  hair  and  the  extremely  tough 
hide,  affords  these  animals  considerable  protection  from  ticks,  mos- 
quitoes, screw  worms,  etc. 
Cattle  ticks  do  not  bother 
the   purebred  cattle  at   all, 
and  few  of  the  hatf-breeds 
become  infested  to  any  ap- 
preciable extent. 

These  cattle  stand  the  heat 
well  and  have  great  endur- 
ance,  moving   readily   in  a 
.fast  walk  or  trot.     They 
make  the  best  of  work  steers 
rii7.  17,— Bruhman  bull  nnd  hnK-breed  hpifer.     if  handled  constantly  by  one 
driver,  but  they  have  n.  nerv- 
ous disposition  and  give  considerable  trouble  where  the  drivers  are 
frequently  changed.     They  are  more  nervous  than  any  of  our  breeds 
of  cattle.     When  raised  in  small  herds  and  handled  constantly  they 
are  quite  docile,  but  if  handled  under  range  conditions  they  become 
very  wild  and  stampede  or  fight  readily.     The  quality  of  the  beef 
from  these  animals  or 
from  grade  Brahmans 
is   slightly   inferior 
to  that  of  either  the 
beef  breeds  or  the  dual- 
purpose  cattle,  but  they 
diess  out  a  high  per- 
centage of  meat.    For 
extreme  soutliem  Texas 
and  the  land  adjacent 
to   the   Gulf   coast   in 
Mississippi,    Alabama, 
Georgia,  and  Florida, 
where  the  ticks,  mos- 
quitoes, and  screw  worms  are  prevalent,  these  cattle  may  prove  very 
valuable  for  crossing  with  the  native  cattle. 

In  size  the  bulls  range  from  1,500  to  1,800  pounds,  and  many  of 
them  attain  a  height  of  6  feet,  while  the  cows  usually  weigh  from 
1,100  to  1,400  pounds.  The  various  strains  of  these  cattle  have  dif- 
ferent colors,  althou^  each  strain  has  a  fixed  color.    The  colors  are 
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pure  white  or  a  creamy  white,  silvery  gray,  red,  and  dark  brown 
approaching  black.  The  silver  gray,  with  dark  fawn  on  shoulders 
and  neck,  and  the  creamy  white  are  the  most  popular  colors.  Many 
of  the  animals  have  brindle  stripes  on  the  body. 

The  chief  characteristics  of  the  breed  are  the  large  hump  on  the 
withers,  the  large  loose  folds  of  skin  forming  the  dewlap  and  the 
navel,  and  the  long,  drooping,  pendulous  ears.  The  head  is  also 
characteristic  of  this  breed,  as  it  is  long,  with  a  forehead  which  re- 
cedes from  the  eyes  to  the  horns,  while  the  bones  forming  the  brow 
are  prominent.  The  head  tapers  gradually  from  the  eyes  to  the 
nostrils,  the  horns  are  dark,  short,  straight,  heavy  at  the  base,  and 
point  upward  and  backward.  The  ears  are  very  long,  drooping, 
and  are  thin  and  oily,  frequently  being  almost  devoid  of  hair.  The 
eye  is  mild  and  sleepy,  but  changes  quickly  when  the  animal  is 
aroused.  The  neck  is  of  medium  length  and  has  heavy  folds  of  skin 
forming  an  overdeveloped  dewlap  with  fullness  at  the  throttle.  The 
body  is  deep  but  rather  narrow,  the  hips  are  long,  sloping,  and  nar- 
row, and  the  rump  often  droops  toward  the  tail.  The  legs  are  long, 
tapering,  and  show  a  strong  bone  free  from  coarseness.  A  very 
hea^^  sheath  is  developed  and  in  old  bulls  often  hangs  9  inches  or 
more  below  the  belly.  The  hump  is  large  in  the  males,  attaining  a 
height  of  12  to  10  inches,  but  is  not  so  well  developed  in  the  females. 
The  half-bred  males  may  have  a  moderately  developed  hump,  but 
the  half-bred  females  have  none.  Animals  which  contain  as  little 
as  one-sixteenth  Brahman  blood  usually  show  some  Brahman  char- 
acteristics, especially  in  the  shape  of  the  head  and  the  loose  folds 
of  skin  forming  dewlap  and  navel. 

STANDARD  BOOKS  ON  BREEDS  AND  BREEDING. 

The  department  is  frequently  asked  for  information  concerning 
standard  books  on  the  subjects  of  breeds  of  cattle  and  cattle  breeding. 
For  those  desiring  such  information  a  list  of  some  of  the  standard 
books  on  these  subjects  is  given  herewith.  These  may  be  purchased 
from  any  of  the  large  publishing  houses  through  a  local  book  store. 


Name. 


Types  and  Breeds  of  Farm  Animals 

Snorthorn  Cattle 

Farm  Live  Stock  of  Great  Britain  . . 

Principles  of  Breeding 

Breeding  Farm  Animals 

Judging  Live  Stock 


Author. 


Price. 


Plumb $2.50 

Sanders |  2.00 

Wallace |  5.50 

Davenport |  1.50 

Marshall >  1.50 

Craig 1.50 
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GOLDENSEAL  UNDER  CULTIVATll 

Phytioloffist,   Dmg-Flant   and   PoUonoM-Ptanl    InvetHffattHi 
DESCRIPTION  OF  THE  GOLDENSEAL  PLANT. 

Goldenseal,  known  botanically  as  Hydrastis  canadensis,  is  a  peren- 
nial, with  a  short,  yellow  rootstock  prominently  marked  with  seal- 
like  depressions  caused  by  the  falling  away  of  the  annual  stems.  A 
great  many  popular  names  have  been  given  the  plant  in  the  past,  but 
goldenseal  and  hydrastis  are  now  most  commonly  used. 

The  stems  of  goldenseal  grow  to  a  foot  or  more  in  height  and  bear 
two  (or  rarely  three)  large,  slightly  hairy,  five-parted  leaves.  The 
stems  are  purplish  and  hairy  above  ground,  but  below  the  soil  sur- 
face they  are  yellow,  like  the  roots. 

In  early  May,  before  the  leaves  are  fully  developed,  a  single,  small, 
greenish  white  flower  appears  on  a  short  branch,  or  rather  on  the 
continuation  of  the  stem  above  the  upper  leaf.  This  flower  develops 
into  a  berrylike  fruiting  head,  bright  red  in  color  when  fully  ripe 
and  much  resembling  a  large  raspberry.  Each  fruit  may  contain 
10  to  30  black  seeds,  somewhat  smaller  than  buckwheat  grains.  Sev- 
eral stems  are  conunonly  sent  up  by  the  stronger  rootstocks,  but  as 
a  rule  only  one  flower  head  is  developed.  In  old  clumps,  as  well  as 
oa  young  and  weak  plants,  there  are  many  stems  which  bear  a  single 
leaf  but  no  flower.  The  stems  and  leaves  usually  die  down  soon 
after  the  fruit  ripens,  but  in  moist  seasons  favorable  to  late  growth 
they  may  persist  until  frost.  Winter  buds,  generally  two  in  number, 
form  near  the  base  of  each  stem.  These  buds  perpetuate  the  growth 
next  season,  but  as  a  rule  only  one  bud  starts  in  the  spring,  the  others 
acting  as  a  reserve  in  case  ()f  accident. 

The  fresh  rootstock  is  rarely  over  2  inches  in  length  and  is  about 
three-fourths  of  an  inch  in  thickness,  giving  forth  at  the  sides  a 
profusion  of  fibrous  yellow  roots  a  foot  or  more  in  length  (fig.  1). 
It  contains  a  considerable  quantity  of  yellow  juice,  rather  rank  in 
odor,  which  was  formei'ly  used  as  a  dye.    When  dried,  the  rootstock 

Note.— This  batlelln  la  of  Interest  to  resldente  a[  Oblo,   Indlami,  West  VIrgiDia,  Ken- 
tuck;,  and  adjoining  States. 
58ft45°— 14 


2  FARMERS      BULLETIN    613. 

shrinks  to  at>oiit  one- fourth  "f  an  inch  in  diameter,  Incoming  hard, 
knotty,  and  wrinkled.  The  dried  rootlets  lue  very  brittle  and  break 
away  from  the  rootstock  unless  carefully  handled.  This  "fiber," 
as  it  is  commercially  termed,  has  equal  medicinal  value  with  the  root- 
stock,  but  realizes  only  about  half  the  pi-ice  when  separated  from  it. 
HABITAT  AND  RANGE. 
Goldenseal  is  native  to  open  woodlands  where  there  is  ample 
shade,  good  natural  drainage,  and  nn  abundance  of  leaf  mold.  Its 
range  is  from  southern  New  York 
and  Ontario  west  to  Minnesota  and 
south  to  Georgia  and  Kentucky. 
ascending  to  higher  altitudes  as  its 
southern  limits  are  approached. 
The  most  abundant  centers  of  dis- 
tribution are  in  Ohio,  Indiana, 
West  Virginia,  and  Kentucky. 

In  its  natural  situations  golden- 
seal often  grows  in  dense  patches 
of  considerable  area,  spreading 
through  the  loose  mold  by  means 
of  root  buds  which  form  irregu- 
larly on  the  long  fibrous  roots  that 
penetrate  the  soil  in  all  directions, 
the  growth  following  chiefly  the 
lines  of  least  resistance,  as,  for  ex- 
ample, along  the  sides  of  decayed 
fallen  ti-ees  or  in  the  spaces  l>e- 
tween  h^rse  rocks  (fig.  2).  The 
rootstocks,  too,  decay  with  age  and 
break  up  into  several  growing 
points,  which  eventually  form  in- 
dependent i)hmts. 

COMMERaAL  HISTORY. 

Goldenseal  was  connnonly  used 
by  the  Indians  and  early  settlers 
of  eastern  North  America  as  a  rem- 
FiG.  1.— Marurr  i'.".(  of  iiuiiieu-,.,ii,  pdy  f,,,.  gore  uiouth  and  inflamed 
eyes,  and  also  as  a  bitter  tonic  in  stomach  and  liver  troubles,  but 
there  was  little  commercial  demand  for  the  root  until  about  1800. 
Since  that  time  its  use  has  become  world-wide,  though  by  far  the 
greater  quantity  of  the  crude  drug,  both  wild  and  cnltivatetl,  is  con- 
sumed in  this  country. 

Until  about  the  year  IfiSO  the  prices  paid  for  crude  goldenseal 
rarely  ranged  over  8  to  12  cents  a  pound,  these  prices,  as  a  matter  of 
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course,  being  base<l  (in  the  nctiml  cost  of  collecting  nnd  curing  the 
material  in  the  localities  where  it  most  abounded.  In  1890,  however, 
the  approaching  scarcity  of  the  root  was  manifested  by  rising  prices, 
tind  at  the  close  of  the  next  decade  the  cost  had  advanced  to  an  a\ei- 
nge  of  iiS  cents  a  pound.  Early  in  ISOt  the  price  passed  the  dollar 
mark,  the  year  closing  with  wholesale  quotations  varying  from  $1.35 
to  $1.50. 

It  is  commonly  thought  that  the  wild  root  is  now  so  near  extermi- 
nation throughout  the  greater  part  of  its  range  that  it  can  ne^■er 
again  prove  nn  important  factor  in  the  market.  Natural  reproduction 
is  slow,  even  under  the  most  favorable  conditions,  and  the  plants  are 


singuhirly  defenseless  against  the  encroiu-hment  ()f  the  more  vig<n-nus 
vegetation  wliich  invades  forest  lands  that  are  disturbed  by  clearing 
nnd  pasturage. 

With  the  exception  of  slightly  I'etrograde  fluctuations  in  1912. 
wliich  were  apparently  the  direct  result  of  overcollecticn,  there  han 
l>een  a  steady  advance  in  the  price  of  the  dried  root,  both  wild  and 
cultivated.  The  prices  paid  to  growers  and  collectors  of  goldenseal 
for  the  last  three  years  have  ranged  from  $3  to  $4.2."»  a  pound,  and 
the?e  prices  are  thought  to  afford  a  fair  basis  of  profit  in  goldenseal 
culture,  even  after  taking  into  consideration  the  rather  exacting 
requirements  of  the  plant  and  its  relatively  slow  progress  toward 
cial  mnturitv. 
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QUANTITY  OF  ROOT  CONSUMED. 

Keliable  statistics  of  goldenseal  production  are  not  available,  but 
the  best-informed  drug  traders  estimate  the  quantity  consimied  at 
200,000  to  300,000  pounds  annually,  about  one-tenth  of  which  is 
exported. 

Because  of  its  increased  cost  and  probable  competition  with  new 
remedies,  goldenseal  may  not  advance  in  favor  as  rapidly  in  the 
future  as  it  has  in  the  recent  past,  but  it  can  be  regarded  as  a  natural 
drug  of  proved  value  quite  sure  to  hold  its  own  place. 

PRODUCTION  OF  GOLDENSEAL. 

In  commerce  and  in  culture  goldenseal  is  closely  associated  with 
native  ginseng,  as  both  grow  in  essentially  similar  locations  and 
have  long  been  collected  by  the  same  drug-root  hunters.  When, 
therefore,  the  cultivation  of  goldenseal  began,  about  10  years  ago,  it 
was  naturally  taken  up  by  the  ginseng  growlers,  who,  because  of 
several  years'  experience  in  growing  ginseng,  were  well  informed 
concerning  the  needs  of  woodland  plants.  While  the  cultural  re- 
quirements of  goldenseal  are  very  similar  to  those  of  ginseng,  golden- 
seal appears  on  the  whole  to  be  the  less  difficult  plant  to  grow.  The 
seeds,  when  properly  treated,  grow  the  following  season.  The  roots 
are  rarely  injured  by  mice,  which  occasion  considerable  local  losses 
to  ginseng  growers,  and  the  plant,  as  a  whole,  appears  to  be  far  less 
subject  to  disease.  Compared  with  ordinary  garden  crops,  however, 
goldenseal  is  not  an  easy  plant  to  grow,  but  requires  special  care  and 
suitable  conditions  at  all  stages  of  its  development. 

PREPARATION  OF  THE  SOIL. 

The  soil  in  which  goldenseal  is  grown  should  be  well  fertilized, 
and  preferably  by  the  use  of  decaying  vegetable  matter,  such  as  woods 
soil  and  rotting  forest  leaves,  which  should  be  well  worked  in  to  a 
depth  of  10  inches  or  more.  Eaw  bone  meal  and  cottonseed  meal  are 
favorable  in  their  action  and  have  also  the  great  advantage  of  not 
introducing  weed  seeds.  Both  may  be  applied  at  the  rate  of 
half  a  pound  to  each  square  yard  of  bed  surface,  or  something  over 
1  ton  to  the  acre.  The  best  means  of  supplying  the  indispensable 
element,  potash,  appears  to  be  in  the  form  of  the  sulphate,  using  2 
ounces  to  the  square  yard,  or  600  pounds  per  acre.  Acid  phosphate, 
or  dissolved  rock,  and  the  various  commercial  fertilizer  mixtures  con- 
taining it  do  not  appear  to  suit  goldenseal,  nor  do  wood  ashes,  prob- 
ably on  account  of  the  neutralizing  effect  of  their  lime  content. 
These  fertilizers — leaf  mold,  bone  meal,  cottonseed  meal,  and  sul- 
phate of  potash — when  possible  should  be  well  mixed  with  the  soil 
two  weeks  or  more  before  setting  the  plants.    If  needed,  smaller  quan- 
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tities  may  be  applied  subsequently  as  top-dressings  and  lightly 
worked  in. 

Thoroughly  rotted  stable  manure  applied  in  early  spring  as  a 
mulch  or  incorporated  into  the  soil  before  planting  greatly  stimulates 
growth,  but  sometimes  it  appears  to  favor  the  decay  of  the  crowns 
and  frequently  introduces  troublesome  weeds.  For  these  reasons  it 
is  little  used  by  the  more  experienced  growers. 

If  the  soil  is  of  close  texture,  leaf  mold  should  be  used  with  great 
liberality,  a  covering  4  inches  deep,  with  an  additional  inch  or  two  of 
sand,  being  not  too  much  to  incorporate  when  preparing  the  beds. 

For  seed-bed  purposes  sufficient  sand  and  leaf  mold  should  be  used 
to  prevent  baking  after  heavy  rains,  but  it  is  best  to  omit  all  other 
fertilizing  material.  Seed  beds  need  not  be  worked  deeper  than  6 
inches,  as  it  is  not  desirable  to  have  them  settle  to  any  great  extent. 

Plant  beds  should  be  formed  sufficiently  high  in  the  center  to  shed 
rain,  but  it  is  perhaps  not  well  to  make  them  extremely  convex  for 
the  purpose  of  gaining  greater  planting  surface,  as  the  steep  slopes 
dry  out  too  rapidly.  Plants  may  be  set  6  to  8  inches  apart  each  way, 
covering  the  rootstocks  about  2  inches  deep.  Seedlings  and  root 
cuttings  may  be  set  3  inches  apart  at  first  and  afforded  greater  space 
when  next  transplanted. 

PROPAGATION. 

Goldenseal  is  propagated  by  means  of  seeds,  by  di\dsion  of  the 
rootstocks  at  the  dormant  period,  and  by  buds  or  young  plants  formed 
from  the  stronger  fibrous  roots.  Of  the  three  methods,  division  of 
the  rootstock  is  perhaps  the  one  most  frequently  used,  as  two  or  more 
buds  usually  form  near  the  scar  left  by  the  stem  when  the  top  decays 
after  the  summer's  growth,  and  it  is  only  necessary  to  cut  apart  the 
rootstock,  taking  care  that  a  few  good  roots  are  secured  with  each 
bud  or  growing  point.  The  portions  of  the  rootstocks  with  the  ac- 
companying rootlets  which  do  not  possess  buds,  or  "eyes,"  may  be 
dried  for  market.  It  is  the  usual  practice  when  digging  beds  of 
cultivated  goldenseal  or  when  handling  the  fresh  wild  root  to  use  for 
replanting  all  buds  that  can  be  spared  from  the  drying  stock.  From 
rootstocks  of  marketable  age  an  increase  of  200  to  300  per  cent  of 
propagating  material  may  thus  usually  be  had  and  a  fair  surplus  of 
root  left  for  drying.  When  used  for  purposes  of  propagation  only, 
the  beds  may  be  dug  over  each  year  and  the  rootstocks  divided*,  thus 
obtaining  under  favorable  conditions  an  increase  of  about  100  per 
cent. 

ROOT-BUD  PROPAGATION. 

The  buds  and  plants  which  form  on  the  stronger  fibrous  roots  are 
very  irregularly  distributed  and  occur  from  2  inches  to  a  foot  from 
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the  rootstock.  Naturally  they  are  most  abundant  on  the  roots  of 
plants  which  have  not  been  disturbed  for  several  years  and  which 
in  time  form  the  matted  growths  that  are  found  in  undisturbed  wild 
colonies  and  in  old  beds  under  cultivation.  These  plants  are  usually 
quite  small,  but  may  be  half  an  inch  or  more  in  height.  The  larger 
ones  may  be  planted  with  the  main  crop,  while  the  smaller  ones  are 
best  set  under  shade,  about  3  inches  apart.  They  may  be  placed  in 
boxes  or  in  beds  of  prepared  light  soil  with  a  good  proportion  of 
leaf  mold,  where  they  may  be  allowed  to  grow  until  large  enough  to 
transplant  to  the  regular  beds.  The  plants  should  be  dibbled  in, 
with  the  growing  point  an  inch  or  so  below  the  surface.  Under  ordi- 
nary conditions  the  yield  from  root  buds  should  add  from  50  to  75 
per  cent  of  the  annual  increase.  These  buds  are  often  quite  obscure 
in  form,  but  practically  any  healthy  thickening  on  a  goldenseal  root 
may  be  expected  to  produce  a  plant  if  given  a  fair  chance. 

PROPAGATION    BY   SEED. 

The  earlier  goldenseal  growers  did  not  greatly  favor  propagation 
by  seeds,  which  are  rather  scarce  in  nature,  owing  to  the  dense 
growth  of  many  of  the  wild  stands  and  the  frequent  destruction  of 
the  ripening  berries  by  birds  and  forest  animals.  The  seeds  when 
gathered  were  often  allowed  to  dry  before  they  were  planted,  or  they 
became  injured  by  too  rapid  fermentation  of  the  fleshy  coatings  if 
stratified  with  a  scanty  amount  of  sand  or  similar  inert  material. 
Plantings  in  forest  seed  beds  appeared  to  give  poor  results,  owing  to 
various  disturbing  causes,  even  when  the  seeds  were  in  good  condi- 
tion. Under  cultivation,  however,  seeds 'are  freely  produced,  owing 
to  the  better  spacing  of  the  plants  and  their  security  from  birds  and 
animals;  and,  if  properly  handled,  they  should  germinate  with  vigor 
the  following  spring,  or  earlier  if  sown  under  glass. 

The  berries  or  seed  heads  should  be  picked  as  soon  as  they  begin 
to  show  color,  and  when  a  sufficient  quantity  has  been  obtained  it  is 
probably  best  to  knead  them  in  a  bag  or  run  them  through  a  fruit 
squeezer  set  so  as  not  to  crush  the  seeds,  thus  getting  rid  of  the  fer- 
mentable materials  in  the  juice  and  pulp.  The  residue,  consisting 
of  the  skins  and  seeds,  may  be  mixed  with  ten  times  its  bulk  of  sand 
(^r  sifted  woods  soil  and  stratified  in  well-drained  pots  or  boxes. 
These  should  be  covered  with  fine  wire  netting,  to  exclude  vermin, 
and  kept  in  a  cool,  moist  cellar  or  buried  in  the  soil  in  a  shady  place 
free  from  standing  water.  The  soft  parts  soon  rot  away,  leaving  the 
seeds  in  their  naturally  moist  condition,  fresh,  plump,  and  bright. 

The  seeds  may  be  sown  in  October  in  a  well-prepared  seed  bed  con- 
taining a  large  proportion  of  sifted  woods  soil  worked  in  to  a  depth 
of  6  inches.  They  may  be  scattered  broadcast  with  the  stratifying 
material  or  sifted  out  and  dropped  one-half  inch  apart  in  rows  about 
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6  inches  apart.  The  seeds  should  then  be  pressed  into  the  moist  soil 
with  the  flat  side  or  edge  of  a  board  and  covered  with  fine  leaf  mold 
to  the  depth  of  an  inch.  Burlap  or  old  fertilizer  sacks  make  a  very 
good  winter  covering  for  the  beds,  keeping  in  the  moisture  and  pro- 
tecting the  seeds  from  being  washed  out  by  the  drip  from  boughs, 
or  from  laths  if  imder  artificial  shade.  A  mulch  of  leaves  or  moss 
may  be  placed  over  the  burlap  during  very  frosty  weather  to  lessen 
the  danger  of  heaving.  Seed  beds  should  be  especially  well  protected 
against  the  encroachment  of  moles  or  mice  by  means  of  slates,  boards, 
or  wire  netting  set  deep  in  the  ground,  and  should  also  be  protected 
against  trampling,  as  the  sprouting  seeds  are  readily  injured  by 
disturbance. 

Should  the  quantity  of  seeds  gathered  at  any  one  time  appear  too 
small  for  pressing,  the  berries  may  be  partially  dried  and  stratified 
with  a  large  quantity  of  nearly  dry  soil  or  sand,  thus  avoiding  the 
intense  fermentation  that  may  occur  when  the  fresh  fruits  are  strati- 
fied with  only  a  small  quantity  of  inert  material.  On  no  account 
should  the  seeds  be  allowed  to  become  entirely  dry,  as  they  will  then 
probably  fail  to  germinate,  even  under  the  best  conditions.  For 
stratifying  the  seeds,  the  half -dried  berries  or  seeds  should  be  dis- 
posed in  alternate  layers  with  sand  or  mold,  the  layer  of  mold  being 
made  much  the  thicker.  The  receptacles  should  occasionally  be 
examined  to  ascertain  whether  the  contents  are  likely  to  dry  out. 

When  goldenseal  seed  is  sown  in  the  open,  whether  under  lath 
shade  or  in  the  forest  seed  bed,  the  seedlings  during  the  first  season 
rarely  get  beyond  the  seed-leaf  stage,  the  true  leaves  appearing  the 
following  spring  (fig.  8).  If,  however,  the  seeds  are  planted  under 
glass  at  the  beginning  of  the  year  and  have  night  temperatures  of 
about  55°  F.,  with  a  proportionate  rise  during  the  day  and  adequate 
.shade  in  the  following  summer,  sufficient  progress  may  be  made  by 
the  close  of  the  season  to  develop  good-sized  leaves,  with  rootstocks 
large  enough  to  plant  out  in  the  beds. 

In  the  experiments  of  the  Department  of  Agriculture  there  have 
been  grown  in  a  single  10-inch  pot,  in  10  months,  as  many  as  50 
vigorous  seedlings  (fig.  4),  with  from  one  to  three  buds  to  a  single 
rootstock  and  with  roots  more  than  a  foot  in  length  (fig.  5).  Thes^ 
seedlings  were  grown  from  properly  stratified  seeds  which  were  col- 
lected in  August  and  sown  the  first  Aveek  in  the  following  January 
in  a  compost  of  equal  parts  of  leaf  mold  and  loamy  garden  soil. 

Low  greenhouses,  such  as  are  used  for  growing  ordinary  vegetable 
plants  in  midwinter  and  early  spring,  would  afford  congenial  condi- 
tions for  goldenseal.  Since  greenhouses  of  this  type  may  be  built  at 
small  cost,  it  may  be  questioned  whether  such  glass  protection  for 
the  seedlings  would  not  be  a  real  economy,  considering  the  saving 
in  time  and  the  gain  in  vigor  of  the  plants. 
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When  collected  in  small  quantities,  the  fresh  berries  may  be  broken 
part  and  at  once  planted  in  pots  or  seed  beds,  or  the  seeds  may  be 
lashed  out  and  immediately  planted,  but  the  results  are  rarely  as 
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ood  as  when  the  seeds  ai-e  stratified.  On  no  account  should  the 
erries  be  planted  whole,  ns  the  seedlings,  if  they  come  up  well,  will 
e  too  crowded  for  satisfactory  development. 
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When  well  established  in  favorable  soil  goldenseal  will  endure 
nearly  full  sunlight,  but  for  satisfactory  growth  it  requires  about 
75  per  cent  of  shade  in  summer,  though  much  less  will  answer  in 
spring.  In  other  words,  three-fourths  of  the  sun's  rays  should  be 
excluded  in  summer,  either  by  forest  shade  or  by  structures  of  con- 
venient height  covered  with  laths,  cloth,  brush,  or  vines  sufficient 
for  the  purpose.  In  northern  sections  less  shade  is  thought  neces- 
sary than  in  southern  localities.  The  shade  should  be  open  to  the 
north  and  also  to  the  east  in  order  to  permit  the  greatest  amount  of 
ventilation,  but  should  be  covered  at  the  top  and  on  the  south  and 
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west  sides  with  biush,  boards,  or  laths  so  spaced  us  to  exclude  about 
three-fourths  of  the  sunlight.  Very  heavy  burlap  has  been  used  with 
fair  success  for  shading  woodland  plants,  but  thin  or  ordinary  mus- 
lins do  not  intercept  enough  light,  while  they  frequently  appear  to 
retain  heat  to  an  injurious  degree.  In  the  North,  where  open  con- 
struction is  preferred,  use  can  be  made  of  grapevines,  Lima  beans,  or 
morning-glories,  which  may  be  planted  on  the  south  and  west  sides 
and  allowed  to  run  on  wire  netting,  thus  furnishing  shade  during  the 
bright  summer  months;  but  the  grapes  at  least  should  stand  at  some 
distance  from  the  arbor,  in  order  that  the  feeding  roots  may  not 
interfere  with  the  goldenseal. 
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Theie  are  many  methods  of  obtaining  the  necessary  shade,  the 
most  common  being  to  set  [wsts  of  durable  wood  firmly  in  the  ground 
H  feet  apart  each  way,  rising  to  about  7  feet  in  height  above  the  soil  sur- 
face. Scantlings  2  by  1  inches  in  size  are  nailed  on  top  of  the  posts, 
running  the  long  way  of  the  shed.  The  shade  is  usually  provided  in 
sections  4  by  8  feet  long,  using  common  4-foot  laths  or  slats  nailed 
on  strips  2  by  2  inches  and  S  feet  long.  The  laths  should  be  spaced 
from  one-fourth  to  one-half  inrh 
apart,  according  to  the  locality, 
whether  in  the  Xorth  or  in  the 
South.  These  sections  of  the  shad- 
ing stnictiire  are  laid  on  top  of  the 
2  by  4  inch  runners  and  are  so 
nailed  cr  tied  to  the  posts  that  the 
laths  rim  nearly  nortli  and  south, 
thus  giving  the  plants  below  the 
benefit  of  constantly  alternating 
light  and  shade,  ^Tien  the  sec- 
tions are  wired  or  tied  instead  of 
being  nailed  fast  to  the  runners, 
they  may  be  taken  off  and  stored 
during  the  winter,  thus  adding 
greatly  to  their  durability  and 
avoiding  damage  to  the  sheds  from 
heavy  snowfalls. 

For  covering  the  seed  lieds  a 
rather  low  shade  is  desirable,  in 
order  to  prevent  the  wasliing  out 
of  the  seeds  by  the  drip  from  the 
laths.  Poultry  netting  cover^l 
with  brush,  straw.  Utter,  or  bur- 
lap, made  light  in  spring  and 
denser  as  the  sim  gains  power, 
answers  the  purpose  very  well. 

The  l>eds  under  shade  are  made 
about  i  feet  wide  and  preferably 
ri.i,  5.— rot-Bmwn^root^^or  KonieoBpai,  ,.,|jj  ^jjgj  ^nd  west,  lieing  so  placed 
that  the  drip  from  the  ends  of  the 
laths  will,  to  a  great  extent,  full  in  the  paths.  The  sides  of  the  beds 
are  usually  made  of  12-inch  board.s  set  at  least  8  inches  in  the  ground 
to  keep  out  moles  and  held  in  place  by  small  stakes.  The  soil  should 
l)e  fairly  light  and  so  well  drained,  naturally  or  artificially,  that 
water  can  at  no  time  remain  on  the  surface  of  the  beds.  Should 
artificial  drainage  seem  necessary,  one  or  more  lines  of  small  tiles 
may  be  placed  under  each  bed,  discharging  at  points  low  enough  to 
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carry  away  all  surplus  soil  water.  The  soil  should  be  in  good  tilth 
and  rich  enough  to  grow  at  least  ordinary  vegetables  without  the 
addition  of  strong  manures. 

VENTILATION. 

Forest  plantings  secure  the  natural  ventilation  which  is  required 
by  the  goldenseal  plant,  and  in  all  artificial  shading  provision  must 
be  made  for  the  free  circulation  of  air,  particularly  in  moist  or 
cloudy  weather.  Protection  from  direct  sunlight  overhead  and  on 
the  south  and  west  is  all  that  is  needed.  The  northern  and  eastern 
aspects  of  all  shading  structures  should,  as  a  rule,  be  open,  and  when- 
ever possible  the  air  movement  should  be  unobstructed  by  near-by 
buildings  or  plantings  other  than  those  furnishing  the  necessary 
shade.  The  height  of  lath  houses  or  other  shading  appliances,  except 
in  the  case  of  seed-bed  protection,  should  be  sufficient  to  allow^  a  good 
circulation  of  air  and  also  a  convenient  working  space.  Seven  feet  of 
clearance  above  the  path  levels  is  sufficient  for  the  purpose.  In  ex- 
posed situations  a  windbreak  of  timber,  trees,  or  shrubbery  a  few 
feet  fTom  the  shading  structure  in  the  direction  of  the  prevailing 
windstorms  may  be  of  great  service  in  preventing  damage  to  the 
tender  growth  without  greatly  reducing  the  ventilation  rec^uirements. 

MULCHING. 

Summer  mulches  of  buckwheat  hulls  or  well-rotted  hickory,  maple, 
or  basswood  sawdust  are  especially  favorable  for  seed  beds  and 
young  plants,  as  such  materials  greatly  conserve  the  soil  moisture 
and  prevent  much  weed  growth.  Sawdust  from  pine  or  oak  is  not 
favored.  Of  more  importance,  however,  is  the  winter  mulch  of 
leaves,  bean  vines,  cowpea  hay,  or  other  coarse  litter  not  containing 
weed  seeds  or  material  attractive  to  mice,  as  it  lessens  heaving  and 
the  undue  frosting  of  the  crowns,  and  as  a  protection  from  the  drj'^- 
ing  winter  winds  it  is  quite  in  accordance  with  the  natural  wood- 
land  conditions.  Winter  mulches  are  particularly  necessary  for 
seed  beds,  4  or  5  inches  of  leaves  or  their  equivalent  in  litter  being 
ample  for  the  severest  climates,  while  less  is  needed  in  the  South. 
As  a  rule,  the  material  need  not  be  placed  in  position  until  actual 
freezing  is  imminent,  and  should  he  removed  in  the  spring  before  the 
first  shoots  come  through  the  soil. 

ATTENTION  REQUIRED. 

Aside  from  keeping  the  beds  free  from  weeds  and  other  interfer- 
ing vegetation  at  all  times  during  the  growing  season,  goldenseal 
needs  little  attention.  If  loose  mulches  of  fine  materials,  such  as 
buckwheat  hulls  or  old  sawdust,  are  used,  thev  mav  be  allowed  to 
remain  during  the  summer  and  will  go  far  toward  the  suppression 
of  weed  growth.     If  the  mulch  is  thin  and  the  soil  shows  signs  of 
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crusting  during  dry  weather,  the  earth  may  be  lightly  stirred  with  a 
suitable  tool,  but  deep  culture  at  any  time  is  likely  to  do  more  harm 
than  good  by  breaking  up  the  mat  of  fibrous  roots  that  run  near  th« 
surface. 

Goldenseal  has  a  relatively  short  growing  season,  and  its  growth 
may  -be  seriously  checked  by  untimely  droughts.  Liberal  applica- 
tions of  water  at  such  critical  times — applying  enough  at  once  to 
soak  the  beds  thoroughly — ^may  make  the  difference  between  partial 
failure  and  a  successful  season's  growth.  Growers  of  goldenseal 
may  well  consider  the  advantages  of  dry-weather  irrigation  where 
it  appears  to  be  practicable. 

FOREST-BED   CULTURE. 

After  passing  the  seedling  stage,  goldenseal  is  well  adapted  to  forest 
culture,  as  the  plants  are  not  preyed  upon  by  wood  mice,  which  so 
often  work  serious  havoc  with  the  tuberous  roots  of  ginseng.  The 
location  selected  should  have  good  drainage,  as  the  plants,  though 
fond  of  moisture,  do  not  thrive  in  boggy  ground.  It  should  be  well 
shaded  by  tall  trees  rather  than  by  undergrowth.  Oak,  maple,  syca- 
more, and  basswood  afford  very  suitable  shade;  but  pine,  spruce, 
hemlock,  and  similar  trees  should  be  avoided. 

The  plat  should  be  deeply  plowed  or  spaded  and  all  tree  roots 
removed  to  the  depth  of  a  foot  or  more,  the  future  encroachment  of 
the  roots  being  reduced  by  cutting  around  the  beds  yearly  with  a 
sharp  spade.  In  addition  to  the  natural  coatings,  a  liberal  dressing 
of  leaf  mold  or  well-decayed  litter  should  be  deeply  worked  into  the 
soil,  and  it  is  well  also  to  rake  in  bone  meal  and  potash  sulphate  at 
the  rate  of  10  and  4  pounds,  respectively,  to  the  square  rod  when 
finishing  off  the  beds.  The  plants  should  be  set  in  the  same  manner 
and  at  the  same  distances  apart  as  those  under  artificial  shade. 

Except  that  forest  beds  require  more  frequent  supplies  of  plant 
food  and  water  on  account  of  the  competition  of  tree  roots,  cultural 
treatment  is  in  all  respects  similar  to  lath-shed  plantings,  even  includ- 
ing the  winter  mulch  of  fallen  leaves  when  not  sufficiently  supplied 
by  nature. 

DIGGING  AND  CURING. 

The  roots  may  be  dug  at  any  time  in  autumn  after  the  tops  have 
died  down.  It  is  best  to  take  up  the  beds  solidly  when  of  sufficient 
age,  as  the  root  buds  and  small  plants  are  generally  abundant  enough 
to  reset  if  it  is  thought  desirable. 

The  rootstocks  and  attached  rootlets  are  washed  clean  of  all  soil 
and  freed  from  sticks,  pebbles,  or  other  foreign  matter  lodged  in  the 
fibrous  masses.  All  buds  and  divisions  needed  for  further  propaga- 
tion should  be  removed  before  drying.     The  rootstocks  are  con- 
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reniently  dried  on  lath  screens  in  an  airy  place  in  mild  sun  or  par- 
tial shade,  or  indoors  on  a  large,  clean,  dry  floor.  They  should  be 
turned  several  times  daily  until  thoroughly  dried.  When  dried  in 
the  open  they  should  be  protected  from  dew  at  night  and  taken  under 
cover  on  the  approach  of  rain.  In  very  dull  weather  it  may  be  well 
to  finish  the  drying  in  a  heated  room  with  a  temperature  of  about 
80°  F. 

The  cured  root  is  best  kept  in  rather  loose  masses  in  a  dry,  airy 
place  secure  from  vermin  until  ready  for  market.  If  closely  packed 
while  at  all  moist  it  may  be  attacked  by  mold,  which  greatly  lessens 
its  value.  Thoroughly  dry  root  may  be  shipped  safely  if  tightly 
packed  in  bags  or  boxes,  or  in  barrels  well  lined  with  paper. 

The  market  is  found  with  the  crude-drug  dealers  and  manufactur- 
ing druggists  in  most  large  cities.  Goldenseal  root  is  also  handled 
on  commission  and  is  readily  purchased  by  fur  buyers  and  traders 
in  miscellaneous  forest  products. 

DISEASES  AND  PESTS. 

Goldenseal  appears  naturally  to  be  a  healthy  plant,  and  its  culture 
is  too  recent  to  have  brought  to  notice  any  special  diseases  affecting 
it.  If  much  exposed  to  the  drip  from  lath  or  other  shading,  the  seed- 
lings may  be  attacked  by  ordinary  "  damping-off,"  and  in  very  humid 
weather  the  thick-growling  tops  of  full-sized  plants  may  succumb  to 
mold,  such  as  is  often  found  in  damp  places  on  lawns.  A  free  circu 
lation  of  air  and  shelter  from  unnecessary  drip  are  the  best  pre- 
ventives of  these  troubles,  although  a  few  growers  use  Bordeaux 
mixture  to  ward  off  attacks.  There  is  also  an  occasional  collapse  of 
the  tops,  apparently  due  to  blight. 

The  growing  plants  are  subject  to  checks  by  drought,  the  tops 
dying  down  long  before  the  normal  close  of  the  growing  season,  but 
without  greatly  affecting  the  underground  portions.  Slugs  and 
earthworms  disturb  the  seedlings,  the  slugs  eating  the  crowns  down 
to  the  rootstocks.  Moles  also  may  cause  loss  by  upheaving  the  beds. 
Irrigation  is  the  rational  cure  for  drought,  and  cautious  applications 
of  lime  will  reduce  the  annoyance  from  worms  and  slugs,  but  the 
best  means  of  controlling  the  latter  is  to  pick  them  off  by  hand  at 
night  with  the  aid  of  a  lantern.  TKe  moles  may  be  trapped,  or,  bet- 
ter, may  be  kept  out  entirely  by  bordering  the  beds  with  slates, 
boards,  or  fine  wire  netting  set  8  inches  or  more  in  the  ground. 

The  roots  of  goldenseal  are  little  subject  to  root-gall  and  the  plant 
can  therefore  be  used  as  a  succession  crop  for  ginseng  beds  which 
have  become  infected  with  the  gall.  While  goldenseal  at  present  is 
comparatively  free  from  diseases  and  serious  pests,  it  is  to  be  expected 
that  the  future  will  bring  forth  new  cultural  difficulties  of  different 
kinds. 
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TIME  TO  PRODUCE  A  CROP. 

Under  favorable  cultural  conditions  goldenseal  reaches  its  best 
development  for  market  in  about  five  years  from  the  germination  of 
the  seeds,  or  a  year  or  two  less  when  grown  from  root  buds  or  by 
division  of  the  rootstock.  After  the  fourth  year  decay  of  the  center 
or  of  the  older  parts  of  the  rootstock  may  set  in,  thus  offsetting  the 
natural  increase  in  size  and  weight.  This  decay  of  the  old  root- 
stocks  has  its  compensation  where  increase  of  plants  is  desired,  but 
from  the  market  standpoint  it  is  objectionable. 

Goldenseal  is  valued  solely  for  its  remedial  properties,  and  age 
depreciates  rather  than  enhances  the  trade  value  of  the  root  after 
reasonable  maturity  has  been  reached. 

YIELD  AND  COST. 

Goldenseal  culture  is  too  new  and  has  thus  far  been  conducted  too 
exclusively  for  the  increase  of  stock  plants  rather  than  directly  for 
the  drug  product  to  have  afforded  much  information  regarding  yield. 
Experiments  conducted  by  the  Office  of  Drug-Plant  Investigations 
at  the  farm  of  the  Department  of  xVgriculture  near  Arlington,  Va., 
on  small  plats  under  lath  shade  have  given  yields  at  the  rate  of  about 
5,000  pounds  of  green  root  to  the  acre,  representing  nearly  1,500 
pounds  of  dried  root.  The  conditions  at  this  place,  however,  are 
far  from  ideal  for  forest-loving  plants.  Successful  growers  of 
goldenseal  have  outputs  of  dry  root  at  the  rate  of  2,000  pounds  per 
acre  at  five  years  from  seed.  Possibly  such  jdelds  may  not  be  greatly 
exceeded  in  large  plantings,  but  well-equipped  small  growers  who 
can  give  their  crops  special  attention  may  make  much  better  show- 
ings. 

The  cost  of  goldenseal  culture  is  necessarily  greatly  controlled  by 
special  conditions,  the  chief  of  which  are  the  local  costs  of  labor, 
hmiber,  and  fertilizing  materials.  The  outlay  for  starting  a  planta- 
tion is  about  $1,500  an  acre,  exclusive  of  the  value  of  the  land.  This 
includes  the  average  cost  for  propagating  material,  but  makes  no 
provision  for  irrigation  or  watering  during  dry  weather. 

The  preparation  of  the  forest  beds  usually  represents  an  outlay 
approaching  $200  per  acre,  with  such  additional  expenses  as  may 
be  necessary  for  protection,  fertilization,  and  irrigation,  as  the  live 
tree  roots  are  greedy  absorbers  of  plant  food  and  water  and  always 
appropriate  a  considerable  share  of  the  fertilizers  applied. 

Small  home  and  experimental  plantings  usually  may  be  initiated 
with  very  little  expenditure  of  money,  but  cultivation  on  a  large 
scale  requires  a  considerable  outlay. 
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CONCLUSIONS. 

As  a  native  drug  plant  of  admitted  commercial  value  and  one 
which  is  rapidly  becoming  scarce  in  its  natural  locations  through 
clearly  recognized  economic  causes  that  are  not  likely  to  cease, 
goldenseal  appears  to  be  well  worth  cultivating  whenever  market 
prices  indicate  reasonable  returns. 

Regarded  as  a  minor  money  crop,  goldenseal  is  well  adapted  for 
small  growers  who  can  meet  the  special  requirements  of  the  plant, 
though  it  makes  its  chief  appeal,  perhaps,  to  ginseng  growers,  who 
are  already  equipped  for  the  culture  of  exacting  woodland  plants, 
but  who,  because  of  the  pests  and  diseases  which  attack  ginseng, 
may  find  in  goldenseal  an  admirable  side  or  succession  crop. 

Assuming  a  possible  yield  of  1  ton  of  dry  root  to  the  acre  and  an 
average  of  four  years  for  the  root  to  mature  from  seed  or  root  propa- 
gation, not  more  than  500  acres  would  be  needed  to  produce  the  100 
tons,  more  or  less,  of  dried  root  which  is  the  estimated  annual  con- 
sumption. This  makes  no  provision  for  competition  with  the  wild 
supply  of  root,  which,  though  believed  to  be  rapidly  decreasing,  is 
still  an  important  factor.  Overproduction  would  quickly  be  fol- 
lowed by  falling  prices,  and  prospective  planters  should  bear  in  mind 
the  commercial  limitations  of  a  crop  of  this  character. 

Prospective  goldenseal  growers  should  study  the  methods  adopted 
by  those  who  have  been  successful  with  ginseng  and  plan  their 
equipments  accordingly,  as  goldenseal  requires  essentially  the  same 
conditions  as  ginseng  but  may  be  regarded  generally  as  a  less  difficult 
crop  to  grow. 
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REGARDED  AS  a  minor  money  crop,  goldenseal  is  well 
-adapted  for  small  growers  who  can  meet  the  special 
requirements  of  the  plant,  though  it  makes  its  chief  appeal, 
perhaps,  to  ginseng  growers,  who  are  already  equipped  for 
the  culture  of  exacting  woodland  plants  and  may  find  in 
goldenseal  an  admirable  side  or  succession  crop. 

Assuming  a  possible  yield  of  1  ton  of  dry  root  to  the  acre 
and  an  average  of  4  years  for  the  root  to  mature  from  seed 
or  root  propagation,  not  more  than  500  acres  would  be 
needed  to  produce  the  100  tons,  or  less,  of  dried  root  which  is 
the  estimated  annual  consumption.  This  makes  no  provision 
for  competition  with  the  wild  supply  of  the  root,  which, 
though  rapidly  decreasing,  is  still  a  factor.  Overproduction 
has  doubtless  been  responsible  for  the  small  returns  obtained 
in  recent  years,  and  prospective  growers  should  bear  in  mind 
the  commercial  limitations  of  a  crop  of  this  character. 

Prospective  goldenseal  growers  should  study  the  methods 
adopted  by  those  who  have  been  successful  with  ginseng  and 
plan  their  equipment  accordingly,  as  goldenseal  requires 
essentially  the  same  conditions  as  ginseng  but  may  be 
regarded  generally  as  a  less  difficult  crop  to  grow. 

This  bulletin  is  of  interest  to  residents  of  the  Eastern, 
North  Central,  and  North  Pacific  Coast  States. 
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DESCRIPTION  OF  THE  GOLDENSEAL  PLANT 

GOLDENSEAL,  known  botanically  as  Hydrdstis  canadensis y\&  a 
perennial,  with  a  short,  yellow  rootstock  prominently  marked 
with  setdlike  depressions  caused  by  the  falling  away  of  the  annual 
steins.  A  great  many  popular  names  have  been  given  the  plant  in 
the  past,  but  goldenseal  and  hydrastis  are  now  most  commonly  used. 

The  steins  of  goldenseal  grow  to  a  foot  or  more  in  height  and  bear 
two  (or  rarely  three)  large,  slightly  hairy,  five-parted  leaves.  The 
stems  are  purplish  and  hairy  above  the  ground,  but  below  the  soil 
surface  they  are  yellow,  like  the  roots. 

In  early  May,  before  the  leaves  are  f idly  developed,  a  single,  small, 
greenish-white  flower  appears  on  a  short  branch,  or  rather  on  the 
continuation  of  the  stem  above  the  upper  leaf.  This  flower  develops 
into  a  berryUke  fruiting  head,  bright  red  in  color  when  fully  ripe, 
which  resembles  a  large  raspberry.  Each  fruit  may  contain  from  10 
to  30  black  seeds,  somewhat  smaller  than  buckwheat  grains.  Sev- 
eral stems  are  commonly  sent  up  bv  the  stronger  rootstocks,  but  as 
a  rule  only  one  flower  head  is  developed.  In  old  clumps,  as  well  as 
on  young  and  weak  plants,  there  are  many  stems  which  bear  a  single 
leai  but  no  flower.  The  stems  and  leaves  usually  die  down  soon 
after  the  fruit  ripens,  but  in  moist  seasons  favorable  to  late  growth 
they  may  persist  imtil  frost.  Winter  buds,  generally  two  in  number, 
form  near  the  base  of  each  stem.  These  buds  perpetuate  the  growth 
next  season,  but  as  a  rule  only  one  bud  starts  in  the  spring,  the  others 
acting  as  a  reserve  in  case  of  accident. 

The  fresh  rootstock  is  rarely  over  2  inches  in  length  and  is  about 
three-fourths  of  an  inch  in  thickness,  giving  forth  at  the  sides  a 

frofusion  of  fibrous  yellow  roots  a  foot  or  more  in  length  (fig.  1). 
t  contains  a  considerable  quantity  of  yellow  juice,  rather  rank  in 
odor,  which  was  formerly  used  as  a  dye.    When  dried,  the  rootstock 

>  Kevised  by  A.  F.  Sievers,  senior  biochemist,  Division  of  Drug  and  Related  Plants, 
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shrinks  to  about  one-fourth  of  an  inch  in  diameter  and  becomes  hard, 
knotty,  and  wrinkled.  The  dried  rootlets  are  veir  brittle  and  break 
away  from  the  rootstock  unless  carefully  handled.  This  "fiber",  as 
it  is  commercially  termed,  has  medicin^  value  equal  to  that  of  the 
rootstock  but  brings  only  about  half  the  price  when  separated  from  it. 

HABITAT  AND  RANGE 

GoldeQse&l  is  native  to  open  woodlands  where  there  is  ample 
shade,  good  natural  drainage,  and  an  abundance  of  leafmold.  Its 
ranee  is  from  southern  New  York 
anaOntario  west  to  Minnesota  and 
south  to  Geor^a  and  Kentucky, 
ascending  to  higher  altitudes  as  its 
southern  limits  are  approached. 
The  most  abimdant  centers  of  dis- 
tribution are  in  Ohio,  Indiana,  West 
Virginia,  and  Kentucky. 

In  its  natural  situations  golden- 
seal often  grows  in  dense  patches  of 
considerable  area,  spreading  through 
the  loose  mold  by  means  of  root 
buds  which  form  irregularly  on  the 
long  fibrous  roots  that  peuetrate 
the  soil  in  all  directions,  the  growth 
following  chiefly  the  lines  of  least 
resistance,  as,  for  example,  along 
the  sides  of  decayed  fallen  trees  or 
in  the  spaces  between  loose  rocks 
(fig.  2).  The  rootatocks,  too,  decay 
with  age  and  break  up  into  several 
growing  points,  which  eventually 
form  independent  plants. 

COMMERCIAL  HISTORY 

Goldenseal  was  commonly  used 
by  the  Indians  and  early  settlers  of 
eastern  North  America  as  a  remedy 
for  sore  mouth  and  infiamed  eyes, 
and  also  as  a  bitter  tonic  in  stomach 
and  liver  troubles,  but  there  was 
httle  commercial  demand  for  the 
root  until  about  1860.  Sine*  that 
time  its  use  has  become  world-wide, 
FtotM  i.-MMu™rootofgoid«i««i.  though  by  far  the  greater  quantity 

of  the  crude  drug,  both  wild  and 
cultivated,  is  consumed  in  this  country. 

Until  about  the  year  1880  the  prices  paid  for  crude  goldenseal  rarely 
ranged  over  8  to  12  cents  a  pound,  these  prices,  as  a  matter  of  course, 
being  based  on  the  actual  cost  of  collecting  and  curing  the  material 
in  the  localities  where  it  was  most  abundant.  In  1890,  however, 
the  approaching  scarcity  of  the  root  was  manifested  by  rising  prices, 


GOLDENSEAL  UNDER  CULTIVATION  S 

and  at  the  close  of  the  next  decade  the  cost  had  advanced  to  an  aver- 
age of  58  cente  a  pound.  Early  in  1904  the  price  passed  the  dollar 
mark,  the  year  dosing  with  wholesale  quotations  ranging  from  $1.35 
to  $1.50  a  pound.  'Hiereafter,  with  the  exception  of  shghtly  retro- 
grade fluctuations  in  1912,  which  were  apparently  the  (Erect  result 
of  overcollection,  there  was  a  steady  advance  in  the  price  of  the  dried 
root,  both  wild  and  cultivated,  until  1920,  when  its  market  value 
exceeded  $6  a  poirnd.  Following  this,  a  decline  set  in  for  a  few 
years,  lasting  untU  1924,  when  the  lowest  quotation  was  $2.50  a 
pound.  For  several  years  thereafter  the  market  improved  somewhat, 
the  best  quaUty  of  root  bringing  up  to  $4.50,  until  1928,  when  a  steady 


FiouRi  z.— Ooldsiisul  iu  forest  gmwUi,  4  years  old. 

decline  began  which  continued  until  1932,  when  the  prevailing  price 
dropped  below  $1  a  pound.  Since  then  there  has  been  some  recovery, 
but  returns  to  growers  up  to  the  summer  of  1935  were  entirely  inade- 
quate, considering  the  rather  exacting  requirements  of  the  plant  and 
its  relatively  alow  progress  toward  commercial  maturity. 

It  is  commonly  thought  that  the  wild  root  is  now  so  near  exter- 
mination  throughout  the  greater  part  of  its  range  that  it  can  never 
again  prove  an  important  factor  in  the  market.  Natural  reproduction 
is  slow,  even  under  the  most  favorable  conditions,  and  the  plants  are 
singularly  defenseless  against  the  encroachment  of  the  more  vigorous 
vegetation  which  invades  forest  lands  that  are  disturbed  by  clearing 
and  pastiirage.  There  has,  however,  been  a  very  considerable  increase 
in  the  cultivation  of  the  plant,  and  this  has  undoubtedly  been  respon- 
sible to  a  large  extent  for  the  great  decline  in  the  market  value  of  the 
root. 
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The  herb  (leaves  and  stems)  also  has  some  market  value.  Since 
1923  the  highest  annual  quotations  for  this  product  have  ranged  from 
15  cents  a  pound  in  recent  years  to  85  cents  in  1926. 

PRODUCTION  OP  GOLDENSEAL 

In  commerce  and  in  culture  goldenseal  is  closely  associated  with 
native  ginseng,  as  they  both  grow  in  essentially  similar  locations  and 
have  long  been  collected  bv  the  same  drug-root  hunters.  When, 
therefore,  the  cultivation  of  goldenseal  began,  about  30  vears  ago, 
it  was  naturally  taken  up  by  the  ^seng  growers,  who,  because  of 
several  years'  experience  in  growing  ginseng,  were  well  informed 
concerning  the  needs  of  woodland  plants.  While  the  cultural  require- 
ments of  goldenseal  are  very  similar  to  those  of  ginseng,  goldenseal 
appears  on  the  whole  to  be  the  less  diflScult  plant  to  grow.  The 
seeds,  when  properly  treated,  grow  the  following  season.  The  roots 
are  rarely  injured  by  mice,  which  occasion  considerable  local  losses 
to  ginseng  growers,  and  the  plant,  as  a  whole,  appears  to  be  far  less 
subject  to  disease.  As  compared  with  ordinary  garden  crops,  how- 
ever, goldenseal  is  not  an  easy  plant  to  grow,  but  requires  special 
care  and  suitable  conditions  at  all  stages  of  its  development. 

PREPARATION  OP  THE  SOIL 

The  soil  in  which  goldenseal  is  grown  should  be  well  fertilized, 
preferably  by  the  use  of  decaying  vegetable  matter  such  as  woods 
soil  and  rotting  forest  leaves,  which  should  be  well  worked  in  to  a 
depth  of  10  inches  or  more.  Raw  bonemeal  and  cottonseed  meal  are 
favorable  in  their  action  and  have  also  the  great  advantage  of  not 
introducing  weed  seeds.  Both  may  be  appUed  at  the  rate  of  half  a 
pound  to  each  square  yard  of  bed  surface  or  something  over  1  ton 
to  the  acre.  The  best  means  of  supplying  the  indispensable  element, 
potash,  appears  to  be  by  using  the  sulphate  at  the  rate  of  2  ounces 
to  the  square  yard  or  600  pounds  per  acre.  Acid  phosphate,  or 
dissolved  rock,  and  the  various  commercial  fertiUzer  mixtures  con- 
taining it  do  not  appear  to  suit  goldenseal,  nor  do  wood  ashes,  prob- 
ably on  account  of  the  neutralizing  effect  of  their  lime  content. 
These  fertiUzers — leafmold^  bonemeal,  cottonseed  meal,  and  sulphate 
of  potash — should,  if  possible,  be  well  mixed  with  the  soil  2  weeks 
or  more  before  setting  the  plants.  If  needed,  smaller  quantities  may 
be  applied  subsequently  as  top  dressings  and  lightly  worked  in. 

Thoroughly  rotted  stable  manure  applied  in  early  spring  as  a 
mulch  or  mcorporated  into  the  soil  before  planting  greatly  stimulates 
growth,  but  sometimes  it  appears  to  favor  the  decay  of  the  crowns 
and  frequently  introduces  troublesome  weeds.  For  these  reasons  it 
is  Uttle  used  by  the  more  experienced  growers. 

If  the  soil  is  of  close  texture,  leafmold  should  be  used  with  great 
liberalitjr;  a  covering  4  inches  deep,  with  an  additional  inch  or  two 
of  sand,  is  not  too  much  to  incorporate  when  preparing  the  beds. 

For  seedbed  purposes  sufficient  sand  and  leafmold  should  be  used 
to  prevent  bakmg  after  heavv  rains,  but  it  is  best  to  omit  all  other 
fertilizing  material.  Seedbeds  need  not  be  worked  deeper  than  6 
inches,  as  it  is  not  desirable  to  have  them  settle  to  any  great  extent. 

Plant  beds  should  be  formed  sufficiently  high  in  the  center  to  shed 
rain,  but  it  is  perhaps  not  well  to  make  them  extremely  convex  for 
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the  purpose  of  ^ctming  greater  planting  surface,  as  the  steep  slopes 
dry  out  too  rapidly,  rlants  may  be  set  6  to  8  inches  apart  each  way, 
covering  Uie  rootstocks  about  2  inches  deep.  Seedlings  and  root 
cuttings  may  be  set  3  inches  apart  at  first  and  afforded  greater  space 
when  next  transplanted. 

PROPAQATION 

Goldenseal  is  propagated  by  means  of  seeds,  by  division  of  the 
rootstocks  at  the  dormant  period,  and  by  buds  or  young  plants 
formed  from  the  stronger  nbrous  roots.  Of  the  three  methods, 
division  of  the  rootstock  is  perhaps  the  one  most  frequently  used,  as 
two  or  more  buds  usually  form  near  tbe  scar  left  by  the  stem  when 
the  top  decays  after  the  summer's  growth  and  it  is  only  necessary  to 
cut  apart  the  rootstock,  taking  care  that  a  few  good  roots  are  secured 
with  each  bud  or  growing  point.  ^  The  portions  of  the  rootstocks 
with  the  accompanymg  rootlets  which  do  not  possess  buds,  or  "eyes'', 
may  be  dried  for  market.  It  is  the  usual  practice  when  digging  beds 
of  cultivated  goldenseal  or  when  handling  the  fresh  wild  root  to  use 
for  replanting  all  buds  that  can  be  spared  from  the  drying  stock. 
From  rootstocks  of  marketable  age  an  increase  of  200  to  300  percent 
of  propagating  material  may  thus  usually  be  had  and  a  fair  surplus 
of  root  left  K)r  drving.  When  used  for  purposes  of  propagation 
only,  the  beds  may  be  dug  over  each  year  and  tne  rootstocks  divided, 
an  mcrease  of  about  100  percent  being  thus  obtained  imder  favorable 
conditions. 

ROOT-BUD   PBOPAGATION 

The  buds  and  plants  which  form  on  the  stronger  fibrous  roots  are 
very  irregularly  distributed  and  occur  from  2  inches  to  a  foot  from  the 
rootstock.  Naturally  they  are  most  abimdant  on  the  roots  of  plants 
which,  have  not  been  disturbed  for  several  years  and  which  in  time 
form  the  matted  growths  that  are  found  in  imdisturbed  wild  colonies 
and  in  old  beds  imder  cultivation.  Thc^e  plants  are  usually  quite 
small  but  may  be  half  an  inch  or  more  in  height.  The  larger  ones 
may  be  planted  with  the  main  crop,  while  the  smaller  ones  are  best 
set  under  shade,  about  3  inches  apart.  They  may  be  placed  in  boxes 
or  in  beds  of  prepared  light  soil  with  a  good  proportion  of  leafmold, 
where  they  may  be  allowed  to  grow  imtfl  large  enough  to  transplant 
to  the  regular  beds.  The  plants  should  be  dibbled  in,  with  the  grow- 
ing point  an  inch  or  so  below  the  surface.  Under  ordinary  conditions 
the  yield  from  root  buds  should  add  from  50  to  75  percent  of  the 
annual  increase.  These  buds  are  often  quite  obscure  in  form,  but 
practically  any  healthy  thickening  on  a  goldenseal  root  may  be 
expected  to  produce  a  plant  if  given  a  fair  chance. 

PROPAGATION   BY   SEED 

The  earlier  goldenseal  growers  did  not  greatly  favor  propagation 
by  seeds,  which  are  rather  scarce  in  nature,  owing  to  the  dense 
growth  of  many  of  the  wild  stands  and  the  frequent  destruction  of 
the  ripening  berries  bv  birds  and  forest  animals.  The  seeds  when 
gathered  were  often  allowed  to  dry  before  they  were  planted,  or  they 
became  injured  by  too-rapid  fermentation  of  the  fleshy  coatings  if 
stratified  with  a  scanty  amount  of  sand  or  similar  inert  material. 
Hantings  in  forest  seedbeds  appeared  to  give  poor  results,  owing  to 
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various  diBturbing  causes,  even  whfen  the  seedd  Were  in  good  condi- 
tion. Under  cultivation,  however,  seeds  are  freely  produced,  owing 
to  the  better  spacing  of  the  plants  and  their  security  from  birds  and 
animals;  if  properly  handled,  seeds  should  germinate  with  vigor  the 
following  spring,  or  earlier  if  sown  imder  glass. 

The  berries  or  seed  heads  should  be  picked  as  soon  as  they  begin 
to  show  color,  and  when  a  sufficient  quantity  has  been  obtained  it  is 
probably  best  to  knead  them  in  a  bag  or  run  them  through  a  fruit 
squeezer  set  so  as  not  to  crush  the  seeds  and  thus  get  rid  of  the  fer- 
mentable materials  in  the  juice  and  pulp.  The  residue,  consisting  of 
the  skins  and  seeds,  may  be  mixed  with  10  times  its  bulk  of  sand  or 
sifted  woods  soil  and  stratified  in  well-drained  pots  or  boxes.  These 
should  be  covered  with  fine  wire  netting,  to  exclude  vermin,  and  kept 
in  a  cool,  moist  cellar  or  buried  in  the  soil  in  a  shady  place  free  from 
standing  water.  The  soft  parts  soon  rot  away,  leaving  the  seeds  in 
their  naturally  moist  condition,  fresh,  plump,  and  bright. 

The  seeds  may  be  sown  in  October  in  a  well-prepared  seedbed 
containing  a  large  proportion  of  sifted  woods  soil  worked  in  to  a  depth 
of  6  inches.  They  may  be  scattered  broadcast  with  the  stratifying 
material  or  sifted  out  and  dropped  one-half  inch  apart  in  rows  about 
6  inches  apart.  The  seeds  should  then  be  pressed  into  the  moist  soil 
with  the  flat  side  or  edge  of  a  board  and  covered  with  fine  leafmold 
to  the  depth  of  an  inch.  Burlap  or  old  fertilizer  sacks  make  a  very 
good  winter  covering  for  the  beds,  keeping  in  the  moisture  and  pro- 
tecting the  seeds  from  being  washed  out  by  the  drip  from  boughs, 
or  from  laths,  if  under  an  artificial  shade.  A  mulch  of  leaves  or  moss 
may  be  placed  over  the  burlap  dxiring  frosty  weather  to  lessen  the 
danger  of  heaving.  Seedbeds  should  be  especially  well  protected  by 
means  of  slates,  boards,  or  wire  netting  set  deep  into  the  ground 
against  the  encroachment  of  moles  or  mice.     They  should  also  be 

Protected  against  trampling,  as  the  sprouting  seeds  are  readily  injured 
y  such  disturbance. 

Should  the  quantity  of  seeds  gathered  at  any  one  time  appear  too 
small  for  pressing,  the  berries  may  be  partially  dried  and  stratified 
with  a  large  quantity  of  nearly  dry  soil  or  sand.  In  this  way  the 
intense  fermentation  that  may  occur  when  the  fresh  fnuts  are  strati- 
fied with  only  a  small  Quantity  of  inert  material  is  avoided.  On  no 
account  should  the  seeds  be  allowed  to  become  entirely  dry,  as  they 
will  then  probably  fail  to  germinate,  even  luider  the  best  conditions. 
When  stratified,  the  half-dried  berries  or  seeds  should  be  disposed  in 
alternate  layers  with  sand  or  mold,  the  layer  of  mold  being  much  the 
thicker.  The  receptacles  should  occasionally  be  examined  to  ascer- 
tain whether  the  contents  are  likely  to  dry  out. 

When  goldenseal  seed  is  sown  m  the  open,  whether  under  lath 
shade  or  m  the  forest  seedbed,  during  the  first  season  the  se^edlings 
rarely  get  beyond  the  seed-leaf  stage,  the  true  leaves  appearing  the 
following  spring  (fi^.  3).  If,  however,  the  seeds  are  planted  imder 
glass  at  the  beginning  of  the  year  and  have  night  temperatures  of 
about  55°  F.,  with  a  proportionate  ri3e  during  the  day,  and  adequate 
shade  in  the  following  summer,  suflBcient  progress  may  be  made  by 
the  close  of  the  season  to  develop  good-sized  leaves,  with  rootstocks 
large  enough  to  plant  out  in  the  oeds. 

In  the  experiments  of  the  Department  of  Agriculture  there  have 
been  grown  in  a  single  10-inch  pot,  in  10  months,  as  many  as  50 
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vigorous  seedling  (fig.  4),  with  from  one  to  three  buds  to  a  single 
rootstock  and  with  roots  more  than  a  foot  in  length  (fi^.  5).  These 
seedlings  were  grown  from  properly  stratified  seeds  which  were  col- 


plant  grown  undw  a  latb  shed,  sacond  ynr. 


Lected  in  August  and  sown  the  first  week  in  the  foUowii^  January  in 
a  compost  oi  equal  parts  of  leafmold  and  loamy  garden  soil. 

Low  greenhouses,  such  as  are  used  for  growing  ordinary  vegetable 
plants  in  midwinter  and  early  spring,  would  afford  congenial  condi- 
tions for  goldenseal.    Since  greenhouses  of  this  type  may  be  built  at 
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small  co3t,  it  maj  be  questioned  whether  such  glass  protection  for 
the  seedlings  would  not  be  a  real  economy,  considering  the  saving 
in  time  and  the  gain  in  vigor  of  the  plants. 

When  collectedin  smell  quantities,  the  fresh  berries  may  be  broken 
apart  and  at  once  planted  m  pots  or  seedbeds,  or  the  seeds  may  be 
washed  out  and  immediately  planted,  but  the  .results  are  rarely  as 
good  as  when  the  seeds  are  stratified.  On  no  account  should  the 
berries  be  planted  whole,  as  the  seedlings,  if  they  come  up  well,  will 
be  too  crowded  for  satisfactory  development. 


When  well  established  in  favorable  soil,  goldenseal  will  endure 
nearly  full  sunl^ht,  but  for  satbfactory  growth  it  requires  about 


FiQDHE  l.-^oMenaeol  aeedJlngs  irowa  under  ilasi,  S  months  from  lanlDi. 

75  percent  of  shade  In  summer,  though  much  less  will  answer  in 
spring.  In  other  words,  three-fourths  of  the  sun's  rays  should  be 
excluded  in  summer,  either  by  forest  shade  or  by  structures  of  con- 
venient height  covered  with  laths,  cloth,  brush,  or  vines  sufficient 
for  the  purpose.  In  northern  sections  less  shade  is  thought  neces- 
sary than  in  southern  localities.  The  shade  should  be  open  to  the 
north  and  also  to  the  east  in  order  to  permit  the  greatest  amount  of 
ventilation,  but  should  be  covered  at  the  top  and  on  the  south  and 
west  sides  with  brush,  boards,  or  laths  spaced  so  as  to  exclude  about 
three-fourths  of  the  sunlight.  Very  heavy  burlap  has  been  used  with 
fair  success  for  shading  woodland  plants,  but  thin  or  ordinary  mus- 
lins do  not  intercept  enough  light,  while  they  frequently  appear  to 
retain  heat  to  an  injurious  degree.  In  the  North,  where  open  con- 
struction is  preferrea,  use  can  De  made  of  grapevines,  lima  beans,  or 
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momiDg-glories,  which  may  be  planted  on  the  south  and  west  sides 
and  allowed  to  run  on  wire  netting,  thus  furnishing  shade  during  the 
bright  summer  months;  but  the  grapes  at  least  should  stand  at  some 
distance  from  the  arbor,  in  order  tliat  the  feeding  roots  may  not 
interfere  with  the  goldenseal. 

There  are  many  methods  of  obtaining  the  necessary  shade,  the 
most  common  being  to  set  posts  of  durable  wood  firmly  m  the  ground 
8  feet  apart  each  way,  rising  about 
7  feet  above  the  soil  surface. 
Scantlings  2  by  4  inches  in  size  are 
nailed  on  top  of  the  posts,  running 
the  long  way  of  the  shed.  The 
shade  is  usually  provided  in  sections 
4  by  8  feet  long  and  con^ts  of 
common  4-foot  laths  or  slats  nailed 
on  stri^  2  by  2  inches  and  8  feet 
long.  The  laths  should  be  spaced 
from  one-fourth  to  one-half  inch 
apart,  according  to  whether  the 
locality  is  in  the  North  or  in  the 
South.  These  sections  of  the  shad- 
ing structure  are  laid  on  top  of 
the  2-  by  4-inch  runners  and  are  so 
nuled  or  tied  to  the  posts  that  the 
laths  run  nearly  north  and  south, 
thus  ^ving  the  plants  below  the 
benefit  of  constantly  alternating 
light  and  shade.  When  the  sec- 
tions are  wired  or  tied  instead  of 
being  nailed  fast  to  the  nmners, 
they  may  be  taken  off  and  stored 
durine  the  winter,  thus  adding 
greatfy  to  their  durability  ana 
avoiding  damage  to  the  sheds  from 
heavy  sno^'falls. 

For  coveringthe  seedbeds  a  rather 
low  shade  is  desirable,  in  order  to 

Erevent  the  washing  out  of  the  seeds 
y  the  drip  from  the  laths.  Poultry 
netting  covered  with  brush,  straw, 
litter,  or  burlap — just  a  little  in  the 
spring  and  more  as  the  sun  grows 
hotter— answers  the  purpose  very  *''°"'«  *^''°'^3a^'  "'  t'^"^-  " 
well. 

The  beds  under  shade  are  made  about  4  feet  wide  and  preferably 
run  east  and  west,  being  so  placed  that  the  drip  from  the  ends  of  the 
laths  will,  to  a  great  extent,  fall  in  the  paths.  The  sides  of  the  beds 
are  usually  made  of  12-inch  boards  set  at  least  8  inches  in  the  ground, 
to  keep  out  moles,  and  held  in  place  by  small  stakes.  The  soilshould 
be  fairly  light  and  so  well  drained,  naturally  or  artifically,  that 
water  can  at  no  time  remain  on  the  surface  of  the  beds.  Should 
artificial  drain^e  seem  necessary,  one  or  more  fines  of  smaU  tiles 
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may  oe  placed  under  each  bed,  discharging  at  points  low  enough  to 
carry  away  all  surplus  soil  water.  The  soil  should  be  in  good  tilth 
and  rich  enough  to  grow  at  least  ordinary  vegetables  without  the 
addition  of  strong  manures. 

VENTILATION 

Forest  plantings  secure  the  natural  ventilation  which  is  required 
by  the  goldenseal  plant,  and  in  all  artificial  shading  provision  must 
be  made  for  the  free  circulation  of  air,  particularly  in  moist  or 
cloudy  weather.  Protection  from  direct  sunlight  overhead  and  on 
the  south  and  west  is  all  that  is  needed.  The  northern  and  eastern 
aspects  of  all  shading  structures  should,  as  a  rule,  be  open,  and  when- 
ever possible  the  air  movement  should  be  unobstructed  by  nearby 
buildings  or  plantings  other  than  those  furnishing  the  necessary 
shade.  The  height  of  lath  houses  or  other  shading  appliances,  except 
in  the  case  of  seedbed  protection,  should  be  suflSicient  to  allow  a  good 
circulation  of  air  and  also  a  convenient  working  space.  Seven  feet  of 
clearance  above  the  path  levels  is  sufficient  for  the  purpose.  In  ex- 
posed situations  a  windbreak  of  timber,  trees,  or  shrubbery  a  few 
feet  from  the  shading  structure  in  the  direction  of  the  prevailing 
windstorms  majr  be  of  great  service  in  preventing  damage  to  the 
tender  growth  without  greatly  reducing  the  ventilation  requirements. 

MULCHING 

Summer  mulches  of  buckwheat  hulls  or  well-rotted  hickory,  maple, 
or  basswood  sawdust  are  especially  favorable  for  seedbeds  and 
young  plants,  as  such  materials  greatly  conserve  the  soil  moisture 
and  prevent  much  weed  growth.  Sawdust  from  pine  or  oak  is  not 
considered  desirable.  Of  more  importance,  however,  is  the  winter 
mulch  of  leaves,  bean  vines,  cowpea  hay,  or  other  coarse  litter  not 
containing  weed  seeds  or  material  attractive  to  mice,  as  it  lessens 
heaving  and  the  imdue  frosting  of  the  crowns,  and  as  a  protection  from 
the  drymg  winter  winds  it  is  quite  in  accordance  with  the  natural  wood- 
land conditions.  Winter  mulches  are  particularly  necessary  for 
seedbeds,  4  or  6  inches  of  leaves  or  their  equivalent  in  Utter  being 
ample  for  the  severest  climates,  while  less  is  needed  in  the  South. 
As  a  rule,  the  material  need  not  be  placed  in  position  imtil  actual 
freezing  is  imminent  and  should  be  removed  in  the  spring  before  the 
first  shoots  come  through  the  soil. 

ATTENTION  REQUIRED 

Aside  from  having  the  beds  kept  free  from  weeds  and  other  interfer- 
ing vegetation  at  all  times  during  the  growing  season,  goldenseal 
needs  Uttle  attention.  If  loose  mulches  of  fine  materials,  such  as 
buckwheat  hulls  or  old  sawdust,  are  used,  they  may  be  allowed  to 
remain  during  the  summer  and  will  go  far  toward  suppressing  weed 
growth.  If  the  mulch  is  thin  and  the  soU  shows  signs  of  crusting 
during  dry  weather,  the  earth  majr  be  lightly  stirred  with  a  suitable 
tool,  but  deep  culture  at  any  time  is  likely  to  do  more  harm  than  good 
by  breaking  up  the  mat  of  fibrous  roots  that  run  near  the  surface. 

Goldenseal  has  a  relatively  short  growing  season,  and  its  growth 
may  be  seriously  checked  by  untimdy  droughts.  Liberal  applica- 
tions of  water  at  such  critical  times — applymg  enough  at  once  to 
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soak  the  beds  thoroughly — ^may  make  the  difference  between  partial 
failure  and  a  successful  season's  growth.  Growers  of  goldenseal 
may  well  consider  the  advantages  of  dry-weather  irrigation  where 
it  appears  to  be  practicable. 

PORBST-BBD  CULTURE 

After  passing  the  seedling  stage,  goldenseal  is  well  adapted  to  forest 
culture,  as  the  plants  are  not  preyed  upon  by  wood  mice,  which  so 
often  work  serious  havoc  with  the  tuberous  roots  of  ginseng.  The 
location  selected  should  have  good  drainage,  as  the  plants,  though 
fond  of  moisture,  do  not  thrive  in  bo^y  ground.  It  should  be  well 
shaded  by  tall  trees  rather  than  by  undergrowth.  Oak,  maple,  syca- 
more, and  basswood  afford  verv  suitable  shade;  but  pine,  spruce, 
hemlock,  and  similar  trees  should  be  avoided. 

The  plot  should  be  deeply  plowed  or  spaded  and  all  tree  roots 
removed  to  the  depth  of  a  foot  or  more,  future  encroachment  of  the 
roots  being  reduced  by  cutting  aroimd  the  beds  each  vear  with  a  sharp 
spade.  In  addition  to  the  natural  coatings,  a  Uberal  dressing  of  leaf- 
mold  or  well-decayed  litter  should  be  worked  deep  into  the  soil,  and 
it  is  well  also  to  rake  in  bonemeal  and  sulphate  of  potash  at  the  rate 
of  10  and  4  pounds,  respectively,  to  the  square  rod  when  finishing  off 
the  beds.  The  plants  should  be  set  in  the  same  manner  and  at  the 
same  distance  apart  as  those  imder  artificial  shade. 

Except  that  forest  beds  require  more  frequent  suppUes  of  plant 
food  and  water  on  account  of  the  competition  of  tree  roots,  cultural 
treatment  is  in  all  respects  similar  to  lath-shed  planting,  even  includ- 
ing the  winter  mulch  of  fallen  leaves  if  it  is  not  sujBSciently  supplied 
by  nature. 

DIGGING  AND  CURING 

The  roots  majr  be  dug  at  any  time  in  the  autumn  after  the  tops  have 
died  down.  It  is  best  to  take  up  the  beds  solidlv  when  of  sufficient 
age,  as  the  root  buds  and  small  plants  are  generally  abimdant  enough 
to  reset  if  it  is  thought  desirable. 

The  rootstocks  and  attached  rootlets  are  washed  clean  of  all  soil 
and  freed  from  sticks,  pebbles,  or  other  foreign  matter  lodged  in  the 
fibrous  masses.  All  buds  and  divisions  needed  for  further  propaga- 
tion should  be  removed  before  they  become  diy.  The  rootstocks  are 
conveniently  dried  on  lath  screens  in  an  airy  place  in  mild  sun  or  par- 
tial shade,  or  indoors  on  a  large,  clean,  dry  floor.  They  should  be 
turned  several  tunes  daily  until  thoroughly  dried.  When  dried  in 
the  open  they  should  be  protected  from  dew  at  night  and  taken  under 
cover  on  the  approach  of  rain.  In  very  dull  weather  it  may  be  well 
to  finish  the  drying  in  a  heated  room  with  a  temperature  of  about 
80°  F. 

The  cured  root  is  best  kept  in  rather  loose  masses  in  a  dry,  airy 
place  secure  from  vermin  until  ready  for  market.  If  closely  packed 
while  at  all  moist  it  may  be  attacked  by  mold,  which  greatly  lessens 
its  value.  Thoroughly  dry  root  may  be  shipped  safely  if  tightly 
packed  in  bags  or  boxes,  or  in  barrels  well  lined  with  paper. 

The  market  is  foimd  with  the  crude-drug  dealers  and  manufactur- 
ing druggists  in  most  lareje  cities.  Goldenseal  root  is  also  handled 
on  commission  and  is  reamly  purchased  by  fur  buyers  and  traders  in 
miscellaneous  forest  products. 
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DISEASES  s  AND  PESTS 

Of  the  several  diseases  occurring  on  this  plant,  the  most  common 
and  destructive  is  botry tis^  blight.  This  disease  is  prevalent  in  New 
York,  Ohio,  Michigan,  Indiana,  Wisconsin,  and  doubtless  other  areas 
where  goldenseal  is  grown.  It  will  be  foimd  in  most  gardens,  but  is 
noticeably  destructive  only  in  wet  seasons.  At  times  it  kills  10  to  20 
percent  of  the  tops.  All  parts  of  the  plant  are  attacked,  including 
rootstocks,  leaves,  blossoms,  and  seed  heads.  Seedlings  are  often 
destroyed.  The  blighting  of  the  leaves  and  the  rotting  of  the  petioles 
at  the  base  are  the  symptoms  most  commonly  observed.  It  should 
be  noted  that  this  disease  does  not  attack  ginseng  as  commonly  sup- 
posed, nor  does  the  well-known  Altemaria  blight  of  ginseng  infect 
goldenseal.  Bordeaux  mixture  and  other  standard  fungicides  give 
partial  protection,  but  cannot  be  relied  upon  for  complete  control, 
particularly  in  wet  seasons.  As  an  additional  measure  infected  beds 
m  the  fall  of  the  year  should  be  cleared  of  all  mulching  material  in 
which  the  fungus  is  able  to  carry  over,  together  with  the  tops  of  the 
plants  themselves.  If  the  disease  has  been  severe,  copper  sulphate 
solution  at  the  rate  of  1  pound  to  10  gallons  of  water  might  be  sprayed 
over  the  beds  before  the  mulch  is  replaced.  All  diseased  material 
should  be  burned  or  removed  to  a  considerable  distance  from  the 
garden. 

Other  diseases  are  of  minor  importance,  and  measures  adopted  to 
control  botrytis  blight  will  ordinarily  hold  them  in  check  sufficiently 
well.  Careful  attention  to  the  suggestions  given  in  this  bulletin  for 
proper  shading,  ventilation,  mulching,  and  other  cultural  requirements 
will  do  much  to  obviate  loss  from  fungus  diseases. 

The  growing  plants  are  subject  to  checks  by  drought,  the  tops 
dying  down  long  before  the  normal  close  of  the  growing  season,  but 
without  greatly  affecting  the  underground  portions.  Slugs  and 
earthworms  disturb  the  seedlings,  the  slugs  eating  the  crowns  down 
to  the  rootstocks.  Moles  also  may  cause  loss  by  upheaving  the  beds. 
Irrigation  is  the  rational  cure  for  drought,  and  cautious  applications 
of  lime  will  reduce  the  annoyance  from  worms  and  slugs,  but  the 
best  means  of  controlling  the  latter  is  to  pick  them  off  by  hand  at 
night  with  the  aid  of  a  lantern.  The  moles  may  be  trapped,  or,  better, 
may  be  kept  out  entirely  by  bordering  the  beds  with  slates,  boards,  or 
fine  wire  netting  set  8  inches  or  more  in  the  ground. 

The  roots  of  goldenseal  are  subject  to  root  gall  and  the  plant  can- 
not therefore  be  safely  used  as  a  succession  crop  for  ginseng  beds 
which  are  infected  witn  the  gaU. 

TIME  REQUIRED  TO  PRODUCE  A  CROP 

Under  favorable  cultural  conditions  goldenseal  reaches  its  best 
development  for  market  in  about  5  years  from  the  germination  of 
the  seeds,  or  a  year  or  two  less  when  grown  from  root  buds  or  by 
division  of  the  rootstock.  After  the  fourth  year  decay  of  the  center 
or  of  the  older  parts  of  the  rootstock  may  set  in,  thus  offsetting  the 
natural  increase  in  size  and  weight.    This  decay  of  the  old  rootstock 

s  The  information  on  diseases  was  prepared  by  John  A.  Stevenson,  senior  myoologist,  DiyisiOQ  0( 
Mycology  and  Disease  Survey,  Bureau  of  Plant  Industry* 
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has  its  compensation  where  increase  of  plants  is  desired,  but  from  the 
market  standpoint  it  is  objectionable. 

Goldenseal  is  valued  solely  for  its  remedial  properties,  and  age 
depreciates  rather  than  enhances  the  trade  value  of  the  root  after 
reasonable  maturity  has  been  reached. 

YIELD  AND  COST 

Reliable  information  regarding  the  yield  of  roots  that  may  be 
expected  from  an  acre  of  goldenseal  is  not  generaUy  available.  Exper- 
iments conducted  by  the  OflBce  of  Drug  Plant  investigations  at  the 
Arlington  Experiment  Farm  near  Rosslyn,  Va.,  on  small  plots 
imder  lath  shade  have  given  yields  at  the  rate  of  about  5,000  pounds 
of  green  root  to  the  ficre,  representing  nearly  1,500  pounds  of  dried 
root.  The  conditions  at  this  place,  however,  are  far  from  ideal  for 
forest-loving  plants.  Successful  growers  of  goldenseal  have  outputs 
of  dry  root  at  the  rate  of  2,000  pounds  per  acre  at  5  years  from  seed. 
Possibly  such  yields  may  not  be  greatly  exceeded  in  large  planting, 
but  well-equipped  small  growers  who  can  give  their  crops  special 
attention  may  make  much  better  showings. 

The  cost  of  goldenseal  culture  is  necessarily  greatly  controlled  by 
special  conditions,  the  chief  of  which  are  the  local  costs  of  labor, 
Imnber,  and  fertilizing  materials.  The  outlay  for  starting  a  planta- 
tion is  about  $1,500  per  acre,  exclusive  of  the  value  of  the  land.  This 
includes  the  average  cost  for  propagating  material,  but  makes  no 
provision  for  irrigation  or  watering  during  dry  weather. 

The  preparation  of  the  forest  beds  usually  represents  an  outlay 
approaching  $200  per  acre,  with  such  additional  expenses  as  may 
be  necessary  for  protection,  fertilization,  and  irrigation,  as  the  live 
tree  roots  are  greedy  absorbers  of  plant  food  and  water  and  always 
appropriate  a  consiaerable  share  of  the  fertilizers  applied. 

Small  home  and  experimental  plantings  usually  may  be  initiated 
with  very  little  expenditure  of  money,  but  cultivation  on  a  large 
scale  requires  a  considerable  outlay. 
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A  CORN-BELT  FARMING   SYSTEM  WHICH    SAVES 
HARVEST  LABOR  BY  HOGGING  DOWN  CROPS. 

By  i.  A,  Drake,  AgtievMvriit.,  Offieeof  Farm  Management. 

INTBODUCrnON.  ^.      "       ,^ 

The  syatem  of  farming  herein  outlined  provides  j^^JctiTp  ifbo? 
for  practically  the  entire  year  and  at  the  same  tifelQ^qjIiistritJjites^ '' 
this  labor  as  to  make  it  possible  for  one  man,  w^i,cally  ^th' 
hired  help,  to  handle  a  large  acreage,  making  a  netttnS&toe  consit^e 
biy  greater  than  is  at  present  commonly  obtained  oln>,rannS«*i4 
size  in  the  corn-belt  States 
(fig.  1).     This  system  rap- 
idly increases  the  produc- 
tireness  of  the  land  and  is 
designed  to  conserve  soil 
fertility    to     the    greatest 
possible  d^ree.     It  affords 
a  solution  for  some  urgent 
and  difhcult  farm  problems. 

LaborinitseK  constitutes 
one  of  the  hardest  problems 
encountered  on  the  average 
farm.  Not  only  is  this  now 
true,  but  the  situation  seems  to  be  growing  more  serious  each  year. 
The  cost  of  extra  labor  is  becoming  greater,  and  efficient  labor  on  the 
farm  is  more  difficult  to  secure  when  needed  most.  Transient  labor 
for  the  general  farm  is  very  unsatisfactory.  As  a  rule,  also,  it  is  not 
convenient  or  profitable  to  keep  the  necessary  extra  labor  throughout 
the  entire  year,  even  if  it  were  available.  This  condition  must  soon 
result  ia  the  reot^anization  of  a  large  number  of  farms  throughout  the 
com  belt,  and  in  other  sections  as  well.  The  main  features  of  these 
changes  must  be  (1)  a  better  distribution  of  labor  throughout  the 
entire  season  and  (2)  systems  that  will  reduce  the  extra  labor 
required  at  certain  critical  seasons  of  the  year  to  a  minimum. 

The  average  corn-belt  farm  must  be  devoted  largely  to  the  growing 
of  staple  field  crops,  such  as  can  be  planted  and  cultivated  by  ma- 
chinery and  handled  on  a  large  scale.     There  is  little  place  in  that 
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region  for  crops  that  yield  a  big  income  per  acre,  such  as  truck  crops 
and  small  fruits,  except  in  a  few  localities  dose  to  cities,  where  good 
markets  are  available.  The  tendency  in  most  sections  is  for  the 
labor  of  the  farm  to  be  done  by  one  man  or  by  one  man  and  his  family. 
Occasionally  it  is  done  by  the  owner  or  tenant  and  a  hired  man. 
In  this  case  it  is  rare  that  the  hired  man  can  be  depended  upon  to 
stay  the  entire  year,  unless  he  has  a  family  and  is  furnished  a  place  to 
live.  In  any  event,  it  is  growing  more  imperative  that  the  efficiency 
of  the  one  man  be  increased  as  much  as  possible  in  such  operations  as 
plowing,  planting,  and  cultivating  the  farm  crops,  and  that  all  the 
labor  possible  be  eliminated  in  the  harvesting  of  these  crops,  in 
order  to  cover  a  greater  acreage  effectively  and  at  the  same  time  to 
use  the  greatest  economy  in  the  employment  of  outside  labor,  inas- 
much as  it  is  so  difficult  to  secure. 

Already  this  has  given  rise  to  certain  well-formed  and  definite 
systems  which  include  these  elements  as  prominent  features  in  the 
management  of  the  farm.  In  several  widely  separated  places  prac- 
tically the  same  system  has  been  worked  out.  In  all  of  these  in- 
stances 3  and  4  horse  machinery  is  being  rapidly  substituted  for 
that  of  the  2-horse  type,  in  order  to  double  the  efficiency  of  each  man 
employed.  Crops  are  being  grown  that  do  not  compete  for  labor. 
Live  stock  is  being  used  in  every  way  possible  in  the  harvesting  of 
the  crops  produced,  thus  eliminating  to  a  very  great  extent  the 
necessity  of  hiring  extra  labor.  By  this  process,  also,  the  soil  is 
being  brought  to  a  higher  stage  of  productiveness. 

THE  CROPPING  SYSTEM. 

A  system  which  meets  the  requirements  of  the  average  conditions 
in  the  com  belt  has  been  found  in  actual  operation  on  a  number  of 
widely  separated  farms.  It  is  one  of  the  most  definite  and  clearly 
defined  systems  that  have  been  encountered  during  several  years  of 
farm-management  studies  throughout  the  region.  It  has  been  de- 
vised by  the  farmers  themselves,  as  they  have  been  forced  gradually 
to  meet  present  conditions. 

The  system  in  itself  is  very  simple.  Only  three  different  crops  are 
grown,  and  these  follow  in  a  4  or  5  year  rotation  that  is  easUy  man- 
aged. The  crops  are  com,  rye,  and  a  mixture  of  clover  and  timothy, 
or  clover  alone,  as  is  thought  best.  The  rotation  in  its  4-year  form 
is  com,  com,  rye,  and  timothy  and  clover.  The  5-year  rotation  is 
the  same,  with  the  exception  that  the  clover  and  timothy  are  allowed 
to  stand  two  years  instead  of  one. 

The  ease  with  which  the  labor  of  such  a  rotation  is  taken  care  of  is 
very  evident.  Com  is  the  first  and  only  crop  to  receive  attention 
during  the  spring  and  early  summer  imtil  time  to  lay  it  by,  at  which 
time  hay  harvest  begins.    Since  the  rye  is  harvested  later  by  the 
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hogs,  there  is  nothing  to  correspond  to  the  wheat  harvest,  which 
always  comes  at  about  the  time  the  com  crop  should  be  given  its  last 
cultivation.  Haying,  then,  is  the  only  job  to  look  after  from  the 
time  the  com  is  laid  by  imtil  it  is  necessary  to  cut  com  or  sow  the  fall 
grain,  which  in  this  case  is  rye.  Thus  the  program  is  not  crowded, 
and  eachcropcan  have  its  due  attention  withoutrushingorslighting  any 
part  of  the  work.  This  makes  it  possible  for  a  given  crew  to  handle 
a  maximum  acreage  with  the  least  possible  expense  for  outside  help. 
In  order  that  a  clear  and  definite  understanding  may  be  had  of  the 
entire  system,  its  rotations,  the  layout  of  the  fields^  and  the  methods 
of  handling  the  live  stock,  a  diagram  with  fields  numbered  and  crops 
indicated  is  presented  herewith  (fig.  2). 
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Fig.  2.— Plan  of  a  form  nin  on  a  5-year  rotation. 

This  drawing  represents  an  actual  farm  as  it  is  being  operated,  with 
the  exception  that  one  field  is  left  in  permanent  pasture.  Thus,  the 
real  farm  is  being  nm  on  a  4-year  rotation,  but  for  the  sake  of  illus- 
tration it  is  shown  on  the  5-year  plan,  which,  everything  considered, 
is  probably  the  most  desirable.  This  depends  somewhat  on  the  size 
of  the  farm.  If  the  farm  is  of  sufficient  size,  a  sixth  field  may  well  be 
added  and  devoted  to  permanent  pasture. 

As  the  crops  are  arranged  in  the  drawing,  the  rotation  moves  one 
field  to  the  right  each  year.  The  details  of  the  crop  management  are 
as  follows: 

Field  No.  1. — The  crop  in  field  No.  1  is  first-year  com,  or  com  the 
first  year  after  sod.  This  com  is  grown  and  hogged  off  as  soon  as  it 
is  ripe.  This  process  generally  begins  as  soon  as  the  com  has  become 
hard  and  as  soon  as  the  hogs  can  be  brought  up  to  full  feed,  or  about 
September  1  to  10.  On  some  farms  the  commendable  practice  is 
followed  of  sowing  soy  beans  or  rape,  or  both,  at  the  last  cultivation 
of  the  com,  in  order  to  furnish  pasturage  for  the  hogs  while  gathering 
the  corn  crop.  Generally  this  will  furnish  a  large  amount  of  forage, 
and  it  is  valuable  not  only  on  this  account,  but  because  of  the  humus- 
forming  material  it  affords  that  will  be  turned  back  into  the  soil.  The 
success  of  this  practice  depends  somewhat  on  local  conditions,  but  it 
comes  in  so  nicely  with  the  hogging  down  of  the  corn  and  requires  so 
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little  labor  that  it  is  worth  a  thorough  trial.  The  following  spring 
the  stalks  and  trash  that  remain  on  the  surface  of  the  field  are  cut 
over  with  a  sharp  cUsk.  This  is  the  first  step  in  the  preparation  of 
this  field  for  the  second-year  corn  to  follow. 

FiM  No.  2. — Field  No.  2  is  devoted  to  second-year  corn,  or  com 
following  the  year  previous.  Rye  must  be  sown  here  in  the  fall 
in  order  to  furnish  a  field  of  rye  for  the  next  season,  which,  in 
turn,  affords  a  ready  means  of  getting  a  stand  of  clover  and  timothy. 
If  it  is  a  normal  season  and  the  corn  stands  well,  the  rye  may  be 
sown  in  the  standing  corn  with  a  1-horse  drill.  If  this  is  not  possible, 
the  com  must  be  cut  as  early  as  is  allowable,  the  ground  prepared, 
and  the  rye  sown  after  the  com  has  been  cut  and  shocked.  \i  corn 
cutting  comes  late,  the  rye  may  be  sown  late  also  and  still  give  very 
good  results.  Rye  may  be  sown  much  later  than  wheat  with  mucn 
more  certainty  oi  success.  In  some  instances  it  is  sown  so  late  that 
it  does  not  come  up  until  the  next  spring,  and  still  it  produces  a  fair 
crop.     This,  however,  is  not  desirable  if  it  can  be  avoided. 

Field  No.  S. — Field  No.  3  is  devoted  to  rye  during  the  entire  season. 
I  n  the  fall  of  the  year  previous,  timothy  is  sown  with  the  rye,  and  the 
clover  is  sown  in  the  rye  early  tne  next  spring,  preferably  in  February. 
During  the  spring  the  rye  is  pastured  by  tne  hogs  as  long  as  it  is 

{)alatable.  It  affords  excellent  pasturage,  which  is  quite  valuable 
or  young  hogs  and  brood  sows.  As  soon  as  it  becomes  tough  the 
hogs  willDegin  to  chew  it  for  the  juices  and  throw  the  remainder  out 
on  the  ground.  This  is  a  sign  that  they  have  derived  about  all  the 
benefit  they  are  capable  of  getting  from  the  green  pasturage.  They 
are  then  taken  out  and  are  not  returned  to  the  field  until  about  two 
weeks  after  the  rye  has  ripened.  Then  they  are  allowed  to  gather 
the  entire  crop  of  rye  and  graze  on  the  young  clover  that  has  come 
up  from  the  spring  seeding.  The  hogging  down  of  rye  is  discussed 
in  full  later  under  the  heading  ''The  rye  crop." 

Field  No.  A. — ^The  clover  and  timothy  in  field  No.  4  in  a  5-year 
rotation  are  aevoted  entirely  to  hog  pasture.  Where  this  plan  is  used 
with  a  4-year  rotation,  as  is  often  aone,  the  grass  crop  on  this  field 
must  furnish  both  pasture  for  the  hogs  and  hay  for  the  norses  and  for 
the  cows  kept  for  family  use.  Hence,  it  is  seen  to  be  an  advantage  to 
sow  a  mixture  of  clover  and  timothy  instead  of  clover  alone.  The 
hogs  graze  principally  on  the  clover  and  leave  most  of  the  timothy 
to  oe  cut  for  hay.  A  good  cutting  of  mixed  hay  can  generally  be 
taken  from  the  best  parts  of  the  field.  This  will  usually  be  sufficient 
for  the  horses  and  cows. 

Field  No.  6. — ^The  clover  and  timothy  in  field  No.  5  occupy  the 
ground  for  the  second  year.  It  should  be  nearly  all  timothy,  though 
sometimes  a  good  deal  of  clover  may  be  present  also.  The  grass  crop 
on  this  field  is  cut  for  hay  and  may  be  sold.  Late  in  the  fall  it  is 
plowed  for  the  first-year  corn,  whicn  follows  the  next  year.  If  not 
pastured  too  closely,  tliis  affords  an  excellent  opportunity  to  plow 
under  a  good  second,  growth  of  grass  that  will  be  very  beneficial  to 
the  land. 

THE  SYSTEM  OF  LIVE-STOCK  MANAGEMENT. 

The  principal  live  stock  to  be  kept  on  a  farm  using  this  system  is 
swine.  The  fall  pigs  are  turned  in  on  the  rye  in  field  No.  3  as  early  in 
the  spring  as  is  permissible.    This  is  generally  from  April  10  to  15. 
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The  SOWS  and  their  spring  Utters  are  turned  out  on  a  part  of  the  rye 
field  or  a  small  bluegrass  pasture  as  soon  as  the  pigs  are  old  enough 
to  travel  well  and  are  approaching  the  weaning  age.  When  they  are 
from  6  to  8  weeks  old  they  are  weaned  and  the  sows  taken  to  other 
inclosures,  where  they  are  bred  for  fall  litters. 

The  fall  shotes  and  the  spring  pigs  remain  on  the  rye  as  long  as  it 
is  tender  and  succulent.  This  varies  somewhat  with  the  season,  but 
generally  throughout  the  com  belt  the  rye  has  become  so  woody  by 
May  1  to  15  that  it  no  longer  affords  good  pasturage,  and  at  this  time 
the;  hogs  are  turned  from  the  rye  field,  shown  in  the  illustration  as 
field  No.  3,  into  the  first-year  clover  and  timothy  in  field  No.  4. 
There  they  receive  a  reasonably  liberal  com  ration.*  This  is  con- 
tinued imtil  fully  two  weeks  have  elapsed  after  the  rye  has  ripened  in 
field  No.  3.  This  is  generally  about  July  15.  At  this  time  the  yoimg 
hogs,  and  very  often  the  brood  sows  also,  are  all  turned  into  the  ripe 
rye  and  allowed  to  hog  it  down  and  to  eat  the  young  clover  along 
with  it.  While  engaged  in  this  operation  they  are  given  no  com  or 
slop  feeds  whatever,  and  the  only  attention  they  require  is  to  be 
given  plenty  of  fresh  water. 

As  a  working  basis  on  which  calculations  may  be  made,  it  has  been 
found  that  six  100-pound  hogs  to  the  acre  will  gather  a  17-bushel  per 
acre  crop  of  rye  in  six  weeks.  Timed  in  this  way,  the  hogs  will  have 
the  average  rye  crop  harvested  by  September  1,  at  which  time  new 
com  is  about  ready  to  feed.  Then,  as  soon  as  the  hogs  can  be  brought 
up  to  full  feed  on  the  new  com,  or  about  September  10,  they  are  turned 
into  the  first-year  com  in  field  No.  1.  There  they  remain  until  the 
field  is  hogged  off  or  they  are  sold.  This  will  be  about  November  1 
to  10  if  all  the  hogs  are  kept  until  the  entire  crop  is  gathered. 

Many  who  have  followed  this  system  have  found  it  advisable  to 
take  the  fall  shotes  out  of  the  rye  and  clover  field  about  August  15 
and  allow  them  to  finish  out  on  old  com,  thus  getting  them  on  the 
market  before  the  rush  of  new-corn  hogs.  In  this  case  the  spring  pigs 
are  allowed  to  continue  gathering  the  rye,  and  if  any  is  left  when 
they  are  turned  into  cornfield  No.  1,  the  brood  sows  are  turned  in  or 
are  left  in  the  rye  field  to  clean  it  up. 

Thus,  the  whole  herd  is  furnished  pasture  and  grain  feed  throughout 
the  entire  spring,  smnmer,  and  fall,  which  the  hogs  have  gathered 
with  practically  no  labor  and  very  little  attention  on  the  part  of  the 
owner  or  the  man  who  operates  the  farm.  Besides  this,  the  brood 
sows  and  the  fall  litters  are  furnished  pasturage  on  the  rye  field 
during  the  fall  and  early  winter  of  the  same  year  it  is  sown. 

For  the  winter  feeding  of  the  fall  pigs  it  is  desirable  to  sow  a  few 
acres  of  soy  beans.     This  may  be  done  in  the  second-year  cornfield  or 

>  Two  or  three  pounds  of  shelled  com  (5  or  6  average  ears)  for  each  100  pounds  of  live  weight  is  about  right. 
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on  some  small  firid  set  apart  for  that  purpose.  The  most  practical 
method  of  feedmg  this  crop  is  to  cut  and  stack  the  beans  when  ripe 
and  feed  them  out  as  hay.  Racks  may  be  provided  or  they  may  be 
fed  on  the  ground.  The  pigs  are  very  fond  of  them,  and  if  they  are 
not  fed  in  too  great  abundance  none  will  be  wasted.  Soy  beans  fed 
in  this  way  with  com  make  one  of  the  most  satisfactory  winter  feeds 
that  can  be  grown  or  purchased  on  the  market. 

It  may  be  desirable  in  some  instances  to  enlarge  on  this  farm  sys- 
tem so  as  to  include  cattle  or  sheep  or  both  in  the  live  stock  kept. 
This  may  be  done  by  adding  a  sixtii  field  to  the  plan  proposed  ^d 
allowing  it  to  remain  in  permanent  pasture.  Dairying  might  be 
introduced  into  the  system  in  localities  favorable  to  this  enterprise. 
If  this  is  done,  enough  cows  should  be  maintained  to  keep  a  second 
man  practically  busy  with  their  care  and  management;  since  the 
crops  and  hogs  keep  one  man  weU  employed.  Another  live-stock 
enterprise  suitable  for  combination  with  tiie  system  here  outlined 
is  the  keeping  of  \>Tood  mares  to  do  the  work  and  raise  colts.  With 
any  of  these  additional  live-stock  enterprises  the  farm  should  be  of 
sufficient  size  to  permit  the  sixth  field  to  remain  in  permanent  pasture 
and  still  allow  the  other  fields  to  be  of  good  size. 

THE  SIZE  OF  THE  FIELDa 

In  carrying  out  tins  system  to  the  best  advantage^  the  fields  should 
not  be  l^s  than  about  20  acres.  In  a  4-year  rotation  this  woidd  call 
for  80  acres  of  tillable  land  and  would  just  about  represent  a  l-mfioi 
3-horse  farm  in  this  latitude.  In  the  5-year  rotation  plan  it  would 
call  for  100  acres  of  tillable  land,  and  this  could  still  be  handled 
with  the  same  working  force.  The  sizes  of  the  fields  may  be  increased 
up  to  40  acres,  beyond  which  it  is  doubtful  whether  the  acreage 
should  be  extended.  If  the  fields  are  made  to  include  40  acres  on 
the  4-year  plan,  it  would  call  for  160  acres  of  tillable  land,  and  on  the 
5-year  plan  there  would  be  200  acres  in  the  rotation.  If  one  field 
should  be  added  and  the  same  size  maintained,  there  woidd  be  240 
acres  in  all.  With  this  sixth  field  left  in  permanent  pasture,  the 
entire  farm  can  be  handled  by  one  man  with  the  assistance  of  a  hired 
hand  during  the  summer,  provided  he  is  equipped  with  a  good 
4-horse  team  and  all  machinery  to  correspond.  The  only  extra  labor 
that  would  be  required  would  be  while  putting  up  40  acres  of  hay  and 
cutting  and  husking  tO  acres  of  com.  If  modem  machinery  is  used, 
but  little  extra  labor  will  be  required,  even  for  these  operations. 

By  plowing  one  of  the  fields  for  com  late  in  the  fall,  such  a  plan 
is  perfectly  feasible,  and  there  woiild  be  no  rush  season  when  the 
work  could  not  be  managed  with  a  reasonable  degree  of  comfort. 
To  carry  this  out,  it  would  be  necessary  to  have  the  sows  farrow  their 
spring  litters  early  in  March,  so  as  to  require  very  little  attention 
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after  the  season  for  field  work  opeos.  The  fall  litters  should  be  far- 
rowed about  September  1,  as  this  is  another  time  of  year  when 
work  would  not  be  pressing. 

It  will  be  seen  that  this  system  of  managing  a  farm  is  capable  of 
great  possibilities  in  extending  the  area  that  one  man  can  handle. 
For  small  farms  it  probably  has  less  value,  but  it  fits  well  into  any 
scheme  of  farming  medium  and  large  acreages.  It  is  especially 
suited  to  farms  on  which  the  labor  conditions  are  difficult  to  meet 
and  to  farms  that  are  in  a  low  state  of  fertility.  The  method  of 
disposing  of  half  the  com  and  all  the  rye  is  such  that  it  builds  up  the 
soil  rapidly,  and  the  labor  saved  in  allowing  the  hogs  to  harvest 
these  crops  and  a  great  part  of  the  clover  is  a  very  important  advan- 
t-age  over  the  ordinary  system. 

THE  RYE  CROP. 

One  of  the  very  distinctive  features  of  this  farm  system  is  the  rye 
crop  and  the  part  it  plays  in  the  general  details  of  management. 
There  is  no  other  crop  that  will  fit  in  so  well  as  rye  and  none  that 
will  take  its  place  in  carrying  out  this  system  in  its  most  desirable 
form  in  the  corn  belt.  In  the  first  place  it  is  a  fall  grain,  which  is 
absolutely  necessary  in  order  to  get  the  most  desirable  distribution 
of  labor.  Wheat  might  fill  this  requirement,-  but  there  are  many 
features  about  wheat  that  make  it  very  much  less  desirable  for  this 
p\UT)ose  than  rye.  Wheat  is  less  certain  to  yield  a  good  crop,  and 
rye  can  be  sown  mych  later  in  the  fall,  if  necessary,  with  greater 
assurance  of  success.  Wheat  can  be  hogged  down  in  small  acreages 
as  Well  as  rye,  provided  it  is  eaten  quickly,  before  it  has  time  to  waste. 
The  straw  of  wheat  will  break  near  the  groimd  and  allow  the  grain 
t»  lie  flat  on  the  ground,  whereas  rye  straw  breaks  higher  up  and  near 
the  heads  and  thus  keeps  the  grain  off  the  soil,  preventing  it  from 
rotting  before  the  hogs  have  had  time  to  gather  it.  When  allowed 
to  stand  after  it  is  ripe,  wheat  will  shatter  out,  while  rye  will  be  re- 
tained in  the  heads  until  very  late  in  the  fall  or  early  winter. 

There  is  some  objection  to  rye  when  used  as  outlined  in  this  system 
in  the  dry  regions  of  the  West,  on  accoimt  of  the  grain  remaining  so 
hard  that  the  hogs  will  not  eat  it,  and,  therefore,  wheat  for  such  sec- 
tions is  more  desirable  for  hogging  down  than  rye.  But  in  the  com 
belt  there  is  no  trouble  of  this  kind,  provided  the  rye  crop  is  allowed 
to  stand  in  the  field  immolested  for  a  period  of  two  weeks  after  it  is 
ripe.  When  this  is  done,  the  beards  lose  their  sharpness,  the  grain 
softens  and  becomes  more  palatable,  and  the  hogs  waste  no  time  in 
taking  hold  of  their  new  feed.  This  wait  of  two  weeks  is  absolutely 
nec^sary,  or  there  will  be  great  disappointment  in  the  hogging  down 
of  rye.  Many  have  condemned  the  practice  merely  because  this  pre- 
caution was  not  observed.     Another  mistake  that  is  often  made  is  to 
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feed  com  when  the  hogs  are  gathering  the  rye,  thinking  that  thereby 
their  growth  will  be  hastened.  After  the  hogs  have  been  on  the  rye 
for  a  few  days  the  corn  ration  should  be  gradually  lessened  until  none 
is  fed.     If  corn  is  fed,  the  hogs  will  simply  eat  that  much  less  rye. 

Rye  possesses  other  advantages  over  wheat.  Aside  from  being  a 
more  certain  crop,  rye  will  do  better  on  poor  soil  than  wheat.  In 
many  sections  of  the  corn  belt  wheat  is  hardly  a  profitable  crop,  and 
many  farmers  say  they  grow  it  merely  in  order  to  get  a  stand  of 
clover  and  are  inquiring  what  they  must  do  to  get  away  from  raising 
wheat.  Rye,  when  managed  as  it  is  in  this  system,  offers  a  solution 
of  this  problem.  It  not  only  takes  tlie  place  of  the  wheat  crop  where 
the  yield  of  wheat  is  low  and  unprofitable,  but  it  offers  a  better 
chauce  of  success  with  the  clover  crop  that  is  sown  in  it.     Rye  grows 


Flo.  3.— Hogs  giBiing  on  rye  in  the  spHng. 

tall  and  does  not  produce  so  dense  a  shade  as  wheat,  and  it  therefore 
gives  the  clover  a  better  opportunity  to  thrive. 

In  carrying  out  this  general  plan  witti  the  rye  crop  it  is  the  most 
common  practice  to  pasture  it  with  the  hogs  for  a  while  during  the 
early  spring.  This  is  not  only  a  beneficial  thing  for  the  hogs,  but 
their  trampling  helps  to  sink  the  clover  seed  into  the  soil  and  is  an 
important  item  in  securing  a  stand  of  clover.  Figure  3  shows  a  good 
bunch  of  pigs  grazing  on  rye  early  in  the  spring  and  the  splendid 
pasturage  they  are  getting. 

Another  important  feature  about  the  practice  of  hogging  down  rye 
which  must  not  be  overlooked  is  its  contribution  toward  the  building 
up  of  the  soil  and  the  maintenance  of  soil  fertility.  All  the  rye  straw 
and  practically  80  per  cent  of  the  fertilizuig  value  of  the  grain  is 


A  CORN-BELT   FARMING   SYSTEM.  9 

immediatelj  put  back  od  the  field  and  is  better  distributed  than  would 
be  possible  by  aay  other  system  of  feeding  and  distributing  the 
manure.  It  is  possible,  even  on  poor  land,  to  produce  immense 
growths  of  rye  straw  with  fair  yields  of  grain.  This  straw  furnishes 
great  quantitiea  of  the  vegetable  matter  and  humus-forming  material 
that  is  so  essential  to  all  soils.  The  crop  of  rye  shown  in  figure  4  was 
grown  on  only  medium  soil  with  the  aid  of  200  pounds  of  acid  phos- 
phate per  acre.  Turning  back  such  quantities  of  straw  soon  makes  a 
decided  change,  even  on  very  poor  soU. 

An  item  of  no  little  importance  is  the  ease  with  which  the  hogs  take 
care  of  themselves  while  ho^;ing  off  the  rye  crop  and  eating  the  young 
clover  that  has  grown  up  therein.  During  the  hot  season  of  July  and 
August  the  hogs  lie  in  the  shade  durii^  midday,  but  about  sundown 
start  out-in  the  rye  field  and  work  there  generally  all  night,  coming  in 


Fro.  *,— A  spleoiilla  growth  olrye,  wtlh  the  botrElng-down  process  Just  beginning. 

late  the  following  morning.  If  plenty  of  pure  water  is  furnished  them, 
this  is  all  the  attention  they  require,  and  they  will  continue  to  do  the 
work  of  harvest  hands  very  effectively. 

Compared  with  the  cost  of  harvesting,  thrashing,  and  marketing  the 
grain  it  has  been  determined  that  each  hog  will  do  about  1  cent's 
worth  of  work  per  day.  This,  taken  into  account  with  the  fact  that 
each  hog  will  make  a  very  creditable  gain  of  one-half  to  three-fourths 
of  a  pound  per  day,  and  in  some  cases  a  pound,  during  a  time  when 
the  labor  situation  is  most  tense,  is  a  big  factor  in  the  economic 
management  of  the  farm. 

The  composition  of  rj'e  grain  is  about  the  same  as  that  of  com, 
being  only  slightly  higher  in  protein  than  corn.  Young  clover,  when 
eaten  with  ripe  rye,  makes  an  excellent  ration,  which  produces  a 
smooth,  "growthy"  type  of  hog  that  is  in  just  the  right  condition  to 
put  on  fat  rapidly  when  given  a  corn  diet  later. 
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Figure  5  shows  a  rye  field  that  is  nearly  harvested  and  the  splendid 
hogs  that  it  has  produced. 

THE  MONEY  INCOME  PER  ACRE. 

The  money  value  of  an  acre  of  rye,  whether  hogged  down  or 
thrashed  and  sold  on  the  market,  b  not  great;  hence,  on  smaller 
farms  of  40  to  60  acres  of  fertile  soil  this  crop  with  this  method  of 
management  will  not  have  so  much  place  as  on  larger  farms  that  are 
less  productive.  On  the  smaller  farms  it  is  desirable  to  grow  crops 
that  will  bring  a  greater  profit  per  acre,  even  though  a  greater  outlay 
of  labor  is  necessary.    If,  however,  this  demand  for  extra  labor  can 


Fia.  S,— A  Held  at  170  tuid  young  clover  neotlr  hogged  ofl  and  the  thrlHy  hogs  that  bare  bnm  dobig 
the  vcrk. 

not  be  met,  then  rye  and  the  practice  of  hogging  it  down  still  have  a 
place  on  the  smaller  farm,  and  especially  if  such  farms  are  in  a  run- 
down condition. 

Under  average  conditions  in  the  com  belt  17  busheb  of  rye  per  acre 
is  a  good  yield.  This,  when  sold  on  the  market  at  70  cents  per  bushel 
(which  is  a  liberal  standard  price),  will  bring  $11.90.  The  income 
when  the  crop  is  hogged  down  will  vary  with  the  price  of  hogs.  With 
the  young  clover  that  grows  up  in  the  rye,  a  17-bushel  acre  of  rye  will 
produce  approximately  200  pounds  of  pork  without  any  outside  or 
supplementary  feeds.  This,  when  sold  at  6  cents  per  pound,  will 
bring  $12  per  acre,  and  at  7  cents,  $14. 
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In  collecting  data  on  the  income  derived  from  an  acre  of  rye  when 
hedged  down;  it  has  been  repeatedly  shown  that  this  is  about  the  same 
as  when  the  crop  is  cut,  thrashed,  and  sold.  Generally,  there  has 
been  a  slight  adyanti^e  in  favor  of  the  hogging-down  process.  This 
varies  somewhat,  and  in  some  cases  this  advanti^e  has  been  consid- 
erable. In  addition  to  yielding  an  equal  or  slightly  greater  money 
income,  the  hogging-down  method  permits  the  rye  to  stand  through- 
out the  hot,  dry  season  and  come  down  gradually,  thus  furnishing  a 
protection  for  the  young  clover;  it  saves  the  labor  involved  in  har- 
vesting, thrashing,  and  marketing  the  crop,  and  is  a  very  important 
means  of  building  up  the  soil.  Even  if  the  two  methods  yield  the 
same  financial  returns,  that  of  hogging  down  the  crop  is  decidedly 
superior,  in  that  it  protects  the  clover,  builds  up  the  soil,  and  saves 
the  labor  of  harvesting,  thrashing,  and  marketing  the  grain. 

RYE  OR  WHEAT— WHICH? 

There  may  be  some  question  when  this  farm  system  is  considered 
for  the  average  corn-belt  farm  as  to  whether  it  is  not  better  to  continue 
growing  wheat  than  to  substitute  rye  with  the  practice  of  hogging  it 
off.  This  is  a  question  that  must  be  worked  out  and  answered  sepa- 
rately on  each  farm. 

In  deciding  this  question  there  are  many  things  that  must  be  con- 
sidered. The  first  is  the  man  himself.  Has  the  man  who  will  operate 
the  farm  an  inclination  toward  swine  raising  or  a  dislike  for  it  ?  Has 
he  or  can  he  acquire  sufficient  skill  in  this  to  be  reasonably  sure  of 
raising  the  number  of  hogs  each  year  that  would  be  required  to  harvest 
the  rye  crop  ?  The  next  item  is  the  equipment  and  fences  on  the  farm. 
Is  the  farm  so  fenced  or  can  it  be  so  fenced  that  hogs  of  all  sizes  may 
be  kept  in  all  fields  ?  Certain  equipment  for  housing  the  brood  sows 
and  their  litters  will  be  necessary  also.  Is  it  desirable  to  furnish  the 
fence  and  other  equipment  necessary,  or  continue  more  along  crop- 
farming  lines,  of  which  wheat  growing  and  selling  shall  be  a  part  ? 
FinaDy,  the  item  of  labor  must  be  considered.  Is  there  labor  available 
to  handle  the  wheat  crop  without  seriously  hindering  the  other  farm 
operations  ?  If  not,  even  if  it  is  more  profitable,  it  may  be  advisable 
to  substitute  rye  and  the  practice  of  hogging  it  down. 

THE  CORN  CROP. 

• 

The  corn  crop  is  a  very  important  factor  in  the  success  of  this 
system.  On  farms  where  corn  yields  are  extremely  low  this  plan 
would  require  the  purchase  of  a  large  amount  of  com,  and  it  might 
not  be  feasible  until  the  soil  has  been  built  up  to  a  point  where  a  fair 
yield  of  corn  may  be  expected.  It  might  be  better  in  such  cases  to 
run  the  farm  as  a  grain  farm,  with  such  legumes  as  soy  beans  or  cow- 
peas  as  cash  crops,  until  the  soil  has  been  built  up  to  at  least  a  moder- 
ate degree  of  fertility  by  this  means  and  by  the  use  of  such  green 
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manures  and  other  soil  amendments  as  the  farmer  can  afford  under 
the  circumstances.  An  alternative  would  be  to  reduce  the  niunber 
of  hogs  in  proportion  to  the  corn  yield,  say  to  three  or  four  for  each 
acre  of  rye,  instead  of  six.  By  doing  this  the  rye  will  last  longer  and 
less  com  will  be  required. 

The  possibility  of  securing  at  least  fair  yields  of  corn  should  be  kept 
in -mind  in  putting  this  plan  in  operation  outside  of  the  com  belt 
pr^er.  With  the  precautions  mentioned  above,  this  system  as  a 
whole,  or  modifications  of  it,  should  be  of  value  in  the  reorganization 
of  a  large  number  of  farms  in  other  sections  as  well. 

The  system  proper  should  always  include  two  fields  of  com,  as 
shown  in  figure  2.  One  field  should  be  cut  and  shocked  and  later 
shredded,  in  order  to  furnish  bedding,  while  the  fodder  is  being  fed 
in  the  bam.  AU  ot  a  part  of  the  other  field  should  be  hogged  down 
as  it  may  seem  wise  to  do  under  the  circumstances  at  hand.  All  the 
fields  in  the  rotation  should  be  of  approximately  the  same  size.  With 
this  arrangement  and  com  yielding  60  bushels  per  acre,  ample  com 
will  be  produced  to  meet  the  needs  of  the  farm.  If  the  yields  are 
lower  than  this,  the  number  of  hogs  must  be  cut  down  accordingly, 
or  the  difference  made  up  by  buying  corn. 

The  practice  of  hogging  down  corn  which  is  called  for  in  this  system 
of  management  is  so  prevalent  throughout  the  corn  belt  that  it  is  not 
necessary  to  discuss  it  at  length.^  Farmers  have  learned  that  when 
properly  handled  it  is  a  most  successful  and  profitable  farm  practice. 
It  is  not  wasteful,  it  saves  a  great  amount  of  labor  during  a  rush  sea- 
son when  outside  labor  is  badly  needed,  and  it  immediately  returns 
to  the  soil  most  of  the  fertility  contained  in  the  com  crop.  In  addi- 
tion to  this,  by  plowing  down  the  cornstalks  and  the  remaining  vege- 
tation left  by  the  rape  and  soy  beans  sown  in  the  corn,  a  large  amount 
of  vegetable  matter  is  turned  under,  which  is  very  important  if  crop 
yields  are  to  be  increased  and  maintained. 

The  general  experience  is  that  a  part  of  the  field  should  be  set  oflF 
by  a  temporary  fence  ^  and  that  the  hogs  should  not  be  allowed  to 
cover  too  large  an  area  at  one  time.  This  precaution  is  a  big  factor 
in  preventing  waste,  and  it  avoids  the  possibility  of  having  to  leave 
the  field  only  partly  gathered  if  it  should  become  necessary  to  sell 
the  hogs  before  the  work  is  finished.  This  is  especially  desirable 
with  this  system,  since  only  six  hogs  are  to  be  raised  for  each*  acre  of 
corn  to  be  hogged  off.  In  this  case,  it  will  take  the  six  hogs,  three  of 
which  will  be  fall  shotes  and  three  spring  pigs,  about  60  days  to  hog  off 
an  acre  of  corn  yielding  60  bushels.  Very  often  it  may  not  be  desir- 
able to  allow  the  hogs  to  cover  more  than  one-half  or  two-thirds  of  the 
field.     It  would  seem  advisable,  therefore,  to  fence  off  from  5  to  8  acres 

^  For  a  full  discussion  of  the  practice  of  homing  down  cwn,  see  Bulletin  143,  Iowa  Agricultural  Experi- 
ment Station,  and  Bulletin  104,  Minnesota  Agricultural  Exi>eriment  Station. 

*  This  fencing  is  easily  done  by  setting  good  anchor  posts  at  each  side  of  the  field,  stretching  25-inch  woveo- 
wire  fence,  and  tying  it  to  the  hills  of  com. 
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afe  a  time  and  have  this  cleaned  up  well  before  moving  the  fence.  It 
is  good  practice  also  to  allow  the  brood  sows  and  their  fall  litters  tafol- 
low  later  to  gather  up  what  little  waste  com  may  be  left  in  the  field. 
When  the  hogging  down  of  corn,  properly  managed,  is  combined 
with  the  hogging  down  of  rye  and  the  pasturing  of  clover,  as  outMned 
in  this  paper,  the  result  is  one  of  the  most  economical  and  efficient 
of  farm  systems  and  one  that  will  meet  many  of  the  most  urgent  farm 
problems  in  the  corn  belt. 

THE  SOURCES  OF  INCOME. 

It  is  evident  that  the  principal  income  from  this  system  is  to  be 
derived  from  the  sale  of  hogs.  In  addition,  there  will  be  a  calf  or 
two  for  sale  each  year.  The  hay  needed  for  the  horses  and  cows  will 
be  cut  from  the  hog  pasture  shown  as  field  No.  4  in  figure  2.  This 
will  permit  the  sale  of  all  the  hay  cut  from  field  No.  5. 

THE  LABOR  PROBLEM. 

One  of  the  most  striking  features  of  this  system  is  the  way  it 
meets  and  solves  the  labor  problem.  The  chief  aim  has  been 
to  grow  only  those  crops  that  do  not  compete  seriously  for  la- 
bor, to  eliminate  as  much  labor  as  possible  at  the  rush  seasons 
by  the  harvesting  of  crops  with  live  stock,  and  so  to  distribute  the 
necessary  labor  throughout  the  year  as  to  enable  a  given  crew  to 
handle  a  maximum  acrei^e  with  the  least  possible  amount  of  outside 
labor.  How  effectively  this  is  accomplished  is  shown  by  the  accom- 
panying chart  (fig.  6),  which  shows  graphically  the  amount  of  time 
avaUablefor  field  work  throughout  an  average  season  and  the  amount 
of  work  of  this  character  that  is  required  during  each  month  on  a 
100-acre  farm  run  by  this  system.  Figure  7  shows  the  additional 
labor  required  to  take  care  of  10  brood  sows  and  their  litters  under 
this  system  of  management. 

The  labor  on  the  100-acre  farm,  as  charted  in  figure  6,  is  done  by 
one  man  and  three  horses,  with  a  very  small  amount  of  outside  help. 
The  crops  are  two  20-acre  fields  of  corn,  20  acres  of  rye,  20  acres 
of  clover  and  timothy,  and  20  acres  of  timothy.  The  labor  indi- 
cated in  figure  6  also  includes  the  growing  of  two  acres  of  potatoes. 
By  plowing  one  field  for  corn  in  the  fall  the  one  man  and  three  horses 
are  able  to  handle  all  the  spring  work  within  the  limits  of  available 
time,  get  the  com  in,  cultivate  it,  and  produce  the  crop  without 
assistance.  The  next  operation  is  that  of  putting  up  the  hay,  and  even 
with  the  most  modern  haying  machinery  some  extra  labor  is  needed. 

As  previously  stated  under  **  The  system  of  live-stock  management," 
the  hogs  are  turned  in  on  the  rye  field  (fig.  2,  No.  3)  about  July  15 
and  allowed  to  harvest  that  crop.  On  account  of  this  the  man  and 
his  team  are  practically  reUeved  from  field  work  after  the  hay  is 
put  up  until  early  in  September,  when  one  field  of  com  must  be  cut 
and  20  acres  of  rye  sown.     The  harvesting  of  the  hay  will  be  done 
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by  the  last  of  July,  and,  with  the  possible  exception  of  a  day  or  two 
during  August  in  finishing  the  haying  Job,  tiicre  will  be  no  field 
work  to  bo  done  from  then  until  the  second  10-day  period  of  Septem- 
ber, when  com  cutting  begins.  Thus,  there  are  about  five  weeks 
when  the  igan  and  his  team  would  be  idle,  but  this  is  thrashing 
time  and  he  can  help  his  neighbors  and  do  the  work  indicated  in 
figure  6  as  extra  labor,  in  order  to  pay  back  the  labor  he  would  be 
forced  to  hire  when  shredding  a  part  of  the  20  acres  of  com  in  field 
No,  1  of  figure  2,  this  being  necessary  to  provide  bedding  in  the 
barn.  While  extra  labor  to  the  extent  of  16  extra  hands  and  6  extra 
teams  is  shown  in  figure  6  durii^  the  last  10  days  of  October  for 


Fio.  6.— DlBgnm  shawlng  the  dlslrlbnticn  of  labor  fv  ooa  nuui  and  three  homes  od  >  lOOflire  cxm-beK 
brm  wben  nm  on  the  plan  described  In  this  biiUelhi.  EiplsnsUiin:  A-nion  days,  B-S-hone  teun 
days,  C— extra  man  labor,  D— extra  horse  labor,  E~aich&nge  man  labor,  F— exchange  htne  labor, 
G— BTvUable  tbne  for  one  mao  and  three  honca. 

doing  the  shredding,  this  labor  is  paid  for  during  August  and  the 
first  10  days  of  September  by  helping  these  men  in  thrashing  their 
wheat  and  oats. 

With  the  extra  labor  taken  care  of  in  this  manner  there  will  still 
remain  about  10  days  of  extra  labor  during  hay  harvest  that  must 
be  paid  for  in  cash.  With  this  small  amount  of  hired  help  and  the 
assistance  of  the  hogs  in  harvesting  the  20  acres  of  rye,  20  acres  of 
com,  and  the  greater  part  of  20  acres  of  clover  and  timothy,  one 
man  and  three  horses  can  do  the  work  on  a  100-acre  corn-belt  farm. 

Figure  7  shows  the  labor  required  in  the  care  of  10  sows  and  their 
htters  during  the  entire  year.  This  must  be  done  in  addition  to 
the  regular  farm  work.  A  glance  at  figures  6  and  7  will  show  how  well 
the  labor  required  by  the  hogs  fits  in  with  the  other  farm  operations 
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and  helps  fill  in  the  program  during  slack  periods  of  the  regular  work. 
During  the  winter  months  there  is  little  work  the  farmer  can  do 
profitably;  and  it  is  during  this  season  that  the  heaviest  work  is 
demanded  by  the  hogs.  At  this  time  there  should  be  60  fall  pigs, 
10  brood  SOWS;  and  1  boar  to  care  for,  feed,  water,  slop,  bed,  etc. 
The  amount  of  time  actually  put  in  at  this  will  vary  with  the  man 
and  the  arrangements  for  handling  the  h<^.  The  fall  pigs  should  be 
divided  into  two  or  three  lots,  according  to  size.  If  tiiese  are  scat- 
tered somewhat  and  the  feeding  done  out  of  doors,  portable  shelter 
houses  being  used  both  for  the  shotes  and  the  sows,  more  than  4 
hours  a  day  will  be  necessary.  If  the  shotes  are  allowed  to  run 
together  in  one  herd  and  are  housed  in  a  large,  permanent  house 
and  the  sows  kept  together  in  a  part  of  the  same  building,  less  time 


FiQ.  7.— Diagram  showing  the  amount  and  distribution  of  labor  required  by  10  brood  sows  and  120 

pigs  by  the  system  of  management  described  in  this  bulletin. 

will  be  required.  Under  ordinary  conditions  4  hours  a  day  will  be 
required  for  this  work  throughout  the  corn  belt  for  the  winter  months. 
The  two  litters  of  pigs  produced  each  year  are  farrowed  between 
March  1  and  15  and  September  1  and  15.  This  accounts  for  the 
extra  amount  of  work  with  the  hogs  at  these  two  periods.  A  glance 
at  figure  6  shows  that  at  these  periods  the  farmer  has  practicaDy  no 
field  work  to  do  and  can  well  devote  his  time  to  the  care  of  the  sows 
and  their  young  litters,  together  with  whatever  attention  the  shotes 
may  require.  From  September  1  to  15  there  is  more  work  to  be  done 
in  connection  with  the  hogs  than  at  any  other  period  of  the  year. 
During  this  time  the  fall  litters  are  farrowed  and  the  shotes  are  fed 
com  in  order  to  get  them  on  full  feed  before  turning  them  into  the 
cornfield  which  is  to  be  hogged  down.  For  a  few  days  old  com  is 
fed,  but  gradually  new  com  takes  its  place.  This  is  gathered  from 
the  field ,  and  still  further  increases  the  labor  at  this  time.  This  consti- 
tutes the  busiest  season  of  the  year  for  this  kind  of  work,  but  it  comes 
when  there  is  the  least  amount  of  regular  farm  work  to  be  done. 
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It  will  be  seen  ,that  the  hogs  are  an  effective  means  of  cuttmg  down 
the  labor  at  rush  seasons,  of  avoiding  the  expense  and  annovance  of 
securing  much  hired  labor,  and  of  transferring  the  bulk  of  this  labor 
to  other  seasons  of  the  year,  when  the  farmer  can  do  the  work  him- 
self. By  foDowing  a  system  of  this  kind  the  amount  of  outside  or 
extra  labor  needed  is  extremely  small.  Aside  from  the  saving  in 
money,  this  independence  of  outside  circumstances  is  desirable. 

SUMMARY. 

Labor  is  the  most  difficult  problem  to  meet  on  the  average  corn- 
belt  farm.  This  condition  is  growing  worse  instead  of  better  and 
will  probably  make  it  necessary  to  reorganize  a  large  number  of 
farms  in  that  section.  Unless  systems  of  farming  are  adopted  that 
will  eliminate  a  part  of  the  work  required  at  rush  seasons,  it  means 
cutting  down  the  acreage  that  each  farmer  can  handle  and  the  net 
income  as  well. 

By  force  of  necessity  many  farmers  throughout  this  section  have 
devised  such  a  system  and  have  formulated  about  the  same  rotation 
and  general  plan  of  operation.  The  fact  that  they  can  plant  and 
cultivate  more  crops  than  they  can  harvest  has  led  tnem  to  resort  to 
gathering  much  of  their  cro{>s  with  live  stock  and  to  planting  such 
crops  as  will  lend  themselves  to  this  mode  of  harvesting.  The  possi- 
bilities of  saving  labor  and  extending  the  acreage,  and  thus  increasing 
the  income,  by  this  method  are  only  beginning  to  be  realized. 

Swine  are  a  class  of  live  stock  admirably  suited  to  solve  this 
particular  farm  problem.  These  animals  most  successfully  and  profit- 
ably harvest  the  greatest  variety  of  farm  crops.  Rye,  corn,  clover, 
soy  beans,  rape,  and  other  forage  crops  that  can  be  grown  in  the 
com  belt  are  harvested  thus  with  a  maximum  of  profit  and  a  mini- 
mum of  labor  to  the  farmer. 

Rye  and  the  hogging  off  of  this  crop  offer  a  substitute  for  wheat, 
which  has  become  unprofitable  on  manv  farms  of  this  section.  Under 
ordinary  conditions  a  price  greater  tnan  that  given  for  rye  on  the 
market  is  obtained,  and  all  of  the  rye  straw  and  about  80  per  cent 
of  the  fertilizing  value  of  the  grain  are  returned  immediately  to  the 
soil  by  this  process. 

The  money  return  per  acre  from  the  rye  crop,  either  when  hogged 
off  or  sold  on  the  market,  is  not  great.  When  nogged  off,  this  varies 
with  the  price  of  hogs,  but  will  generally  be  more  than  if  the  rye  is 
sold.  If  the  yield  of  wheat  is  20  bushels  or  more  per  acre,  it  is  doubtful 
whether  rye  should  be  substituted,  but  even  then  the  labor  situation 
may  force  the  adoption  of  rye,  together  with  the  hogging-off  process. 

(jorn  and  clover  are  most  profitably  and  economically  harvested 
by  hogs,  and  the  fertility  contained  in  these  crops  is  thereoy  returned 
to  the  soil  with  the  least  possible  loss.  When  these  crops  are  com- 
bined with  rye  and  harvested  in  the  same  manner,  using  either  a  4, 
5,  or  6  year  rotation,  a  most  efficient  farm  system  for  the  corn  beit 
is  the  result.  It  meets  the  labor  problem,  builds  up  the  soil,  con- 
serves fertility,  and  yields  a  satisfactory  income. 

The  ever-present  danger  from  hog  cholera  in  any  system  of  farming 
involving  swine  is  fully  recognized,  but  on  a  number  of  farms  which 
are  using  the  system  nere  outlined  this  danger  has  been  successfully 
obviated  by  inoculation  with  hog-cholera  serum. 
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TIMB  OP  ISSUANCE  AND  SCOPE  OF  8EPTEHBEK  CHOP  REPORTS. 

The  report  shoving  the  condition  of  the  cotton  crop  on  August  2S  nQlbe  issued  on  Uonduy,  August  31, 
Bt  12  HOOD  (eastern  time). 

OnTaenday^fieptemlierft,  at2.l5p.  m.  (cnstemtlme),  acrop  report  wHI  be  Issued  wblcb  will  give  a  sum. 
mary  ol  the  coudltlDn  on  September  I  (orattlme  ofbarvest)  of  com.  sprhtewluat.oata,  barley,  buctwheat, 
polaloes,  tobacco,  flaiseed,  rice,  and  apples,  and  the  yield  and  quality  of  hoy. 

On  Wednei^y,  SepteiDber  9,  a  supplemental  report  will  lie  bsued  vhiiA  will  show  the  following:  The 
oondllion  on  September  1  (or  at  thne  of  harvest)  oI  sweet  potatoes,  (omaloes,  cabbages,  onions,  beans, 
grapes,  pears,  mQlet,  kafir  com,  cranbeiries,  oranges,  lemons,  hemp,  broom  cotd,  sugar  cane,  aorghum, 
sugar  beets,  bops,  and  peanuts;  production,  as  compared  with  a  full  crop  of  peaches,  watenneloas,  canta- 
loupes, alblla,  and  bluagrass;  acreage,  as  compared  with  last  year,  and  condition  ol clover  for  seed;  quality 
of  peaches;  and  number  of  stock  b<^,  as  compared  with  last  year,  and  '   ' 


GENERAL  REVIEW  OF  CROP  CONDITIONS.  AUGUST  1,  1914. 
The  month  of  July  was  very  unfavorable  for  crop  growth  in  the 
United  States,  the  composite  condition  of  all  crops  on  August  1  being 
2.0  per  cent  below  their  10-yeur  average,  whereas  on  July  1  prospects 
were  1.4  per  cent  above  the  10-year  average;  however,  prospects  are 
still  5.0  per  cent  better  than  the  outturn  of  last  year's  crops,  which 
were  unusually  poor.  Improvement  occurred  during  July  in  nearly 
all  of  the  Atlantic  Coast  States,  the  northern  States  of  Michigan  and 
Wisconsin,  and  the  Mountain  States  (except  Montana  and  Wyoming). 
In  nearly  all  other  parts  of  the  United  States  crops  deteriorated  during 
July.     Poorest  crop  conditions  prevail  in  Kentucky  and  sections  of 
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States  adjacent  to  it.  The  phenomenal  wheat  crop  of  Kansas  raises 
the  aggreg^ate  condition  in  that  State  above  all  others.  Winter 
wheat  is  the  banner  crop  this  year,  with  tobacco  the  lowest  in  con- 
dition on  August  1. 

Table  1. — Estimated  yields  indicated  by  ^  condition  of  crops  on  Attg.  i,  191 4f  ^tnd 

final  yields  in  preceding  years^  for  comparison. 


Crop. 


Winter  wheat 

SDrinr  wheat 

An  wQeat  ••«•••.•■•.•..••. 

Com...., 

Oats 

Barley.. 

Bye 

Buckwheat 

White  potatoes 

sweet  potatoes 

Tobacco pounds 

Flax 

Rice 

Hay  (tame) tons 


Yield  per  acre. 


19141 


B%. 

«19cl 
13.1 
17.1 
25.1 

sao 

26.9 
«1«.8 
22.  & 
99.7 
84.1 
687.6 

a7 

33.9 
1.44 


1909- 
1913 
aver- 
age. 


13.3 
14.7 
25.9 
30.6 
24.3 
16;  r 
29iS 
97.1 
92.7 
815.1 

7.8 
33.3 

1.34 


Total  production  to.  millions  of 
bushels. 


19141 

Fin 

August 

July 

fore- 

fore- 

1913 

catft. 

cadtr 

But. 

Bu. 

JBv. 

1675 

653 

523 

236 

274 

240 

911 

927 

763 

^834 

2,917 

2,447 

1,153; 

1,197 

kl23 

203 

211 

178 

<43 

41 

17 

U 

370 

361 

332 

SO- 

49 

59 

791 

7*7 

954 

17 

18 

18 

24 

24 

26 

69 

64 

1909- 
1913 
aver- 
age. 


Bit. 

441 

245 

686 

2>7Q8 

1,131 

182 

35 

17 

357 

*58 

996 

20 

24 

66 


Price,  Aug.  1. 


1914 


C*. 


78.5 
76.8 
36.7 
45.1 
61.0 
8U2 
87.1 
97.5 


150.7 

sii.'w' 


1913 


1909- 
1913 
aver- 
age. 


a». 


C«t. 


77.1 
6S.4 
37.fr 
50.8 
6a7 
72.4 
60.2 


118.6 


S11.16 


91.1 

70v6 
42.8 
6a6 
73.4 
77.^ 
8&3 


167.9 


SI  1.97 


1  Interpreted  from  condition  reports, 
s  Preliminary  estimate. 

Details  for  crope  in  all  States  may  be  found  in  Tables  12  to  22, 

Table  2. — Growing  condition  of  (he  various  crops  on  Aug.  1,  expressed  in  percentages 
of  their  lO-year  average  (not  the  normal}  on  Aug.  1,  OTid  the  improvemen^t  (+)  ordseline 
(— )  during  July. 


Crop. 


Cond*- 
ttonto 
porceat- 
ageof 
10-year 
aver- 
.age, 
Aug.  1. 


Wheat 

Apples 

Lemons 

Graptu 

Raspberries 

Barley 

KaHrcera 

Sugar  beets 

AlfaHb. 

Hay  (all),..,,,.. 

Peaches 

Oranfres 

Beans  (drying).. 


118.7 
113^3 
105.4 
KW.7 
104.7 

103.9 
163.8 
103.4 
103.4 

W3,3 
102.9 
102.2 
101.8 


ChBTi^e 

during 

July. 


-  2.0 
+  5.2 
+  .5 
^  1.2 
+  4.3 

-  6.8 

-  4.1 
+     .3 

-  2.2 

+  4.6 
+  3.6 

-  2.4 

-  1.0 


CJrop. 


Cantatoupes... 

MiHet 

Hops 

Broom  com . . . 
Buckwheat... 

Pears 

Flax 

Rice 

Oats 

Feanttts 

Cotton 

fabbagw 

Potatoes 


Omdl' 

tiotkiB: 

pwoenfe 

age  of 

10-year 

aver- 

tThange 

during 

July. 

.age, 

Aug.  1. 

1 

101.2 

+     .2  I 

100.  s 

+     .1 

100.0 

-  3.2 

roo.o 

-  2.7 

99.7 

1 

99.7 

-10.3  1 

99.4 

-  4.9  , 

99.1 

+     .8 

98.1 

-  2.9^ 

97.1 

+  3.6  ' 

95.5 

-  3.1 

95.2 

+  1.9 

95.1 

+     .8 

1 

Crop. 


Tomatoes,,. 

Onioia 

Timothy 

Blackberries. 
Sorghum.,,.. 


Pastures 

Com 

aorer 

Lima  beans. 


Condl- 
tiJMiin 
percesb- 
ageof 
10-year 
aver- 
age, 
Aug.  1. 


Sweet  potatoes. 

Sugarcane 

Hemp 

Tobacco 


93.5 
93.4 
91.6 
91.4 
91.4 

91.3 
91.3 
91.2 
9«.9 

87.3 
85.3 

82.2' 
8L6 


Change 

duriiu; 

July. 


+  4.2 

-  2.0 
+  3,2 

-  .4 

-  l.» 

-  2.« 
-lO.O 
+  6.1 


-  1.0 

-  5.9 

-5.4 
+  3.6 
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Tablk  3. — Combined  condition  of  all  cropt  on  Aug.  1,  1914t  by  States  (lOO^average), 

arid  change  during  July. 


State. 


Maine 

Nciw  fiampAhire 

Vermont 

MikMacbnsetts... 
Rhode  Island. . . 

Coonecticat 

New  York 

Nefw  Jersey 

Pennsylvania... 

Delaware 

Marvland 

VirgtDia 

West  Virginia... 

North  Carolina.. 
Sooth  Carolina. . 

GeoTida 

Florida 


(Condi- 

tion of 

an 

Change 

CTops, 
Ang.  1 

(io5- 

dnring 
July. 

aver- 

age). 

109.1 

-1-  6.8 

113.0 

-f-  8.2 

98.4 

+  8.3 

106.3 

+11.3 

85.8 

+  2.5 

103.5 

+  7.2 

100.4 

+  4.0 

104.1 

+  10.5 

101.9 

+  6.6 

105.2 

+  9.0 

111.8 

+12.0 

92.7 

+  6.9 

85.1 

-  1.9 

99.6 

+  3.7  t 

96.7 

-  2.8 

98.2 

+     .2 

98.3 

+  4.8  , 

1 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Mfamesota 

Iowa 

Mtootni 

North  Dakota. 

Soath  Dakota. 

Nebraska 

yitn^ff 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 


Condi- 
tion of 

aU 
crops. 
Ang.  1 
(100^ 
arer- 
age). 


96.1 

86.9 

83.9 

109.3 

107.3 

94.4 
104.7 

89.0 
107.4 

94.0 
105.6 
122.9 

79.3 

84.1 
94.3 
95.7 
92.3 


Change 

during 

July. 


-3.3 
-10.7 
-12.5 
+  2.6 
+    .2 

-  9.9 

-  5.5 

-  4.5 

-  2.8 

-18.8 
-10.2 
+  5.7 

-  8.9 

-  6.8 

-  6.6 

-  2.5 

-  7.5 


State. 

Condi- 
tfonof 

aU 
crops, 
Aug.  I 
(100- 
avw- 
age). 

Texas 

89.3 
93.3 
83.5 
96.1 
98.9 

112.2 
113.0 
101.0 
105.2 

104.8 
100.1 
103.2 
100.6 

108.4 

Oklahoma...... 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexico..... 
Arizona 

Utah 

Nevada........ . 

Idaho 

Washington..... 
Oregon 

California. 

United  States. 

98.0 

Change 

during 

July. 


-  7.2 

-  8.7 

-  8.0 

-  6.3 

-  5.6 

+  2.4 

+  3.3 

+  2.C 

+  .6 

+  1.7 

+  .4 

+  .3 

-  3.4 

-  1.6 

-  3.4 


The  progress  of  crops  during  July  and  their  condition  on  August  1 
in  the  different  States  are  indicated  by  the  following  comments  from 
agents  of  the  Bureau  of  Crop  Estimates: 

New  England  States, — Rains  during  July  materially  improved  crop 
conditions^  which  are  generally  above  their  average,  except  that  the 
hay  crop  in  Vermont  and  Rhode  Island  will  be  light,  the  result  of 
an  unfavorable  spring. 

New  York* — ^Nearly  all  crops  are  doing  well.  Timely  rains  during 
July  helped  the  hay  cjrop  to  some  extent,  but  later  int-erfered  in  many 
sections  in  harvesting.  The  drought  last  year  cut  short  clover  and 
new  seeding,  but  old  timothy  meadows  show  well.  Mixed  grasses 
are  short  and  thin.  Alfalfa  is  doing  well  in  many  sections.  Army 
worms  and  grasshoppers  have  been  bad  in  some  sections,  doing  some 
damage  to  oats,  rye,  buckwheat,  com,  and  hay.  Apples  wiU  be  a 
large  crop.  In  many  places  the  trees  were  so  heavily  loaded  that 
thinning  was  resorte<i  to,  so  that  the  trees  will  give  larger  and  better 
fruit.     Peaches  will  be  a  small  crop. 

Pennsylvania  and  New  Jersey. — July  was  very  favorable  to  the 
growth  of  all  crops.  The  rainfall  was  above  the  average  in  all  parts 
of  the  area,  with  the  exception  of  the  extreme  southwestern  part  of 
Pennsylvania.  The  army  worm  has  been  widespread,  but  so  far 
seems  to  have  done  very  little  damage.  The  com  outlook  is  fine. 
Oats  have  improved  and  the  outlook  now  is  for  nearly  an  average 
crop.  Tobacco  has  made  a  wonderful  growth  and,  with  favorable 
conditions  from  now  on,  the  crop  will  be  the  best  in  several  years. 
Apples  and  peaches  are  looking  good;  the  berry  crop  was  shortened 
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somewhat  by  the  dry  weather  m  June.  Vegetables  have  all  improved 
during  the  month  and  on  the  whole  all  crops  are  above  the  average. 

Maryland  and  Delaware, — The  weather  has  been  ideal  for  thrashing 
grain;  the  yields  are  generally  up  to  high  expectations  and  quality 
fine.  Drought  was  broken  on  July  28,  and  since  then  all  crops  have 
materially  improved  and  give  indications  of  very  good  yields. 

Virginia, — In  the  first  half  of  July  weather  conditions  were  more 
or  less  favorable  in  most  of  the  State,  frequent  showers  aided  vegeta- 
tion, and  on  the  whole  there  was  improvement,  especially  in  com, 
truck  crops,  grasses,  and  tobacco.  The  latter  part  of  the  month  was 
unfavorable,  the  weather  being  dry,  except  in  widely  scattered 
locaUties,  and  exceedingly  hot,  except  in  the  last  few  days.  Tobacco 
shows  considerable  improvement,  though  stands  are  not  full  and 
fields  are  irregular.  Most  growing  crops  will  fall  short  of  an  average 
yield.  Com,  a  large  proportion  of  which  is  late,  will  give  a  moderate 
yield  if  weather  conditions  henceforth  are  favorable.  Apples  and 
peaches  will  yield  more  heavily  than  usual.  Irish  potatoes  are  in 
poor  condition,  but  sweet  potatoes  are  reasonably  promising.  The 
army  worm  damaged  com  and  grasses  in  a  few  localities. 

West  Virginia,. — ^A  prolonged  drought  was  broken  in  the  latter  part 
of  July,  benefiting  growing  crops,  although  conditions  were  lower  on 
August  1  than  on  July  1 .  Wheat  was  thrashed  under  exceptionally 
high  conditions.     A  large  apple  crop  is  expected. 

North  Carolina, — The  month  as  a  whole  witnessed  some  improve- 
ment, although  crops  deteriorated  toward  the  close  of  the  month. 
Cotton,  in  most  sections,  advanced,  and  a  fair  yield  is  indicated  from 
the  early  crop,  but  the  late  is  not  promising.  Tobacco  improved 
considerably,  though  the  stand  is  short  and  irregular.  Com  is  in  fairly 
good  condition,  in  spite  of  deterioration  dining  the  last  part  of  the 
month,  and  the  early  planted  will  give  a  reasonable  yield.  Peaches 
and  apples  promise  larger  yields  than  usual.  Irish  potatoes  are  not 
in  good  condition,  but  sweet  potatoes  are  more  promising.  Com  and 
grasses  were  injured  in  a  few  sections  by  the  army  worm. 

South  Carolina. — The  latter  part  of  the  month  was  extremely 
dry,  and  was  very  hot  over  the  entire  State  (except  in  the  last  days), 
which  caused  deterioration.  Cotton,  as  a  whole,  is  in  moderately  good 
condition;  in  some  sections  it  is  somewhat  better  than  usual  at  this 
time  of  year,  but  in  others,  drought-stricken  regions,  it  is  not  good ; 
the  late  crop  does  not  promise  well.  Corn  has  sufi'ered,  and  largely 
lost  the  improvement  made  earlier,  because  of  heat  and  drought; 
favorable  weather  from  now  on  will  result  in  only  a  fair  yield.  The 
spotted,  irregular,  tobacco  crop  is  in  improved  condition  as  compared 
with  July  1,  and  promises  a  better  yield  than  then  expected.  Truck 
crops  are  in  mod^ately  fair  condition,  but- not  up  to  the  average. 
Melons  were  exc^tionally  good  and  plentiful*.     The  Irish  potato 
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crop  is  poor,  but  sweet  potatoes  are  promising.  Some  damage  was 
caused  to  grasses  and  corn  in  a  few  localities  by  the  army  worm. 

Georgia, — Although  crop  conditions  improved  slightly  during  July, 
the  general  average  on  August  1  was  moderately  below  the  10-year 
average.  Cotton  is  better  than  average,  but  com  and  most  other 
field  crops  are  materially  below.     The  peach  crop  is  good. 

Florida. — The  severe  drought  of  the  spring  damaged  the  crop 
and  trees  of  oranges  and  grapefruit  to  a  considerable  extent.  They 
are  recovering  rapidly  from  these  <5onditions  throughout  the  greater 
j>ortion  of  the  State,  due  to  the  rather  equitable  rainfall  since  about 
tlie  1st  of  Jime.  The  crop  will  be  equal  to  about  the  average  of  the 
last  three  years,  but  below  the  March  expectations.  The  average  crop 
condition  per  acre  is  below  the  normal,  but  the  total  production  wiU 
be  increased  by  new  plantings  coming  into  bearing.  The  com  crop 
will  probably  not  be  lM"ger  than  the  average  of  the  last  three  years,  and 
quite  below  the  April  expectation.  More  preparation  has  been  made 
for  the  hay  crop  than  ever  before;  the  indications  are  that  the  Sep- 
tember and  October  yields  will  be  afcove  average.  Cowpeas,  beggar 
weed,  and  velvet  beans,  as  a  whole  for  the  State,  promise  large  crops, 
but  somewhat  late. 

OTiio, — During  July,  crop  conditions  in  general  declined,  due 
principally  to  the  drought  and  excessive  heat  which  have  prevailed 
throughout  this  section.  Weather  conditions  were  for  the  ideal  har- 
vesting of  wheat,  and  yield  and  quantity  are  up  to  expectations.  Com 
is  badly  in  need  of  rain,  and  considerable  damage  by  the  army  worm  is 
being  reported  from  the  northeastern  section  of  the  State.  Oats  in 
this  section  are  also  being  damaged  sUghtly  by  the  army  worm. 
Pastures  are  drying  up,  and  yield  of  hay  is  small,  though  the  quaUty 
is  excellent.     Small  vegetables  are  showing  the  lack  of  moisture. 

Indiana, — Excessive  heat  and  little  or  no  rainfall,  prevalent  during 
earlier  months,  continued  through  July,  causing  marked  decline  in 
condition  of  growing  crops.  The  wheat  harvest  progressed  rapidly, 
a  good  yield  of  excellent  quality  resulting.  Apples  were  generally 
hurt  by  late  frosts,  and  the  scale  has  done  much  injury. 

Illinois, — A  deficiency  of  rainfall  and  an  excess  of  heat  have  pre- 
vailed over  the  whole  State  since  April  1,  but  were  most  severe  in  the 
southern  half.  This  has  resulted  in  a  marked  deterioration  of  all 
the  crops  except  wheat  and  rye,  which  were  practically  made  on 
July  1.  The  southern  and  southwestern  sections  of  the  State  were 
injured  some  by  drought  prior  to  July,  and  the  Hessian  fly  did  much 
damage  to  wheat.  Its  yield,  while  good,  is  not  quite  up  to  earlier 
expectations.  In  the  southwestern  part  of  the  State  chinch  bugs  and 
army  worms  have  added  to  the  injury  done  by  drought  to  the  com. 
The  condition  of  oats  has  changed  little  during  the  month,  but  rust  is 
prevalent.     A  moderate. crop  of  only  fair  quality  wiU  be  harvested. 
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Meadows  and  pastures  generally  have  been  burned  up,  and  the  yield 
of  hay  will  be  small. 

lEchigarL — Harvesting  conditions  were  unusuatty  favorable. 
Yields  of  wheat  and  rye  are  generally  in  excess  of  those  anticipated^ 
except  in  a  few  southern  counties,  where  the  wheat  was  badly  daatt- 
aged  by  the  Hessian  fly.  Com  in  parts  of  the  southern  districts  is 
curling  and  in  occasional  locaUties  drying  up.  The  dry  weather 
caused  some  dropping  of  peaches  and  apples,  but  the  fruit  prospects 
in  general  continue  favorable.  The  army  worm  made  its  appearance 
at  points  in  the  southeastern  quarter  of  the  State;  its  ravages  were 
mostly  confined  to  oats,  although  in  a  few  instances  com  and  sugar 
beets  were  attacked.  Crop  prospects  in  gen^ittl  improved  moder- 
ately in  July. 

Wisconsin, — General  rains  have  maintained  very  favorable  crop 
prospects.  Excessively  hot  weather  following  eariy  July  has  caused 
red  rust  on  the  oats  in  every  part  of  the  State.  Tame  hay  on  uplands 
is  making  the  best  yields  that  have  ever  been  seen  by  old  residents. 

Minnesota. — Excessive  moisture  and  red  rust  in  June,  together  with 
very  hot  weather  the  latter  part  of  July,  caused  the  developnaent  of 
black  rust  on  wheat  in  every  part  of  the  State;  this,  with  scald  and 
blight,  has  greatly  reduced  the  prospective  yield.  The  same  condi- 
tions also  blighted  the  oats,  and,  with  red  rust. very  heavy,  this  crop 
will  be  light  and  yield  reduced.  Barley  was  little  affected  by  the 
rust,  although  some  by  scald,  but  on  the  whole  gives  promise  of  an 
average  crop.  Winter  wheat  and  rye  show  fair  yields,  with  a  plump 
berry  and  the  quality  above  the  average.  Tame  hay  has  been  a 
bumper  crop,  with  the  quality  up  to  standard.  Wild  hay  also  was 
heavy,  but  the  lowland  acreage  was  reduced  on  account  (d  being  too 
wet.  The  weather,  i^ch  was  adverse  to  the  small  grains,  was  bene- 
ficial to  com,  which  has  made  an  excdlent  growth  during  the  month. 
The  major  portion  is  out  of  danger,  imless  there  is  an  early  frost. 
There  is  some  stem  rot  in  a  small  area  of  the  potato  district,  but  on 
the  whole  the  crop  prospects  are  good. 

lovxi. — No  general  rain  storm  passed  over  the  State  of  Iowa  in  July 
during  the  critical  time  of  the  com  crop  (the  tasseling  period).  Thus 
com  suffered  in  some  sections  at  the  blossoming  period,  the  critical 
time,  when  com  must  have  a  *' root-soaker"  to  mature  a  full  crop. 
Hessian  fly  in  wheat  and  dry  weather  at  filling  period,  account  for 
some  disappointing  yields  of  wheat  in  Iowa.  Rust  also  accounts  for 
low  yield  of  spring  wheat.  Heavy  rains,  when  oats  were  in  the 
''boot,"  followed  by  hot  dry  weatJber,  caused  oats  to  head  too  rapidly 
and  as  a  result  early  oats  made  too  much  straw  and  the  premature 
filling  of  the  heads  developed  light  oats.  Rust  also  cut  tiie  yield  of 
oats.  Excessive  heat  and  destructive  rain  and  wind  storms  account 
for  the  low  condition  of  garden  truck. 
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North  Dakota. — Weather  conditions  have  been  favorable  for  rust 
developn^ent  and  black  rust  is  more  or  less  general  in  central  and 
southeastern  sections,  lowering  vitality  of  grain  materially,  and 
causing  it  to  be  easily  blown  down.  However,  a  large  percentage  of 
the  crop  was  sufficiently  advanced  to  escape  serious  injury.  Late 
crops,  especially  late  blue-stem  wheat,  will  be  seriously  affected,  and 
the  stand  of  late  oats  and  barley  is  poor.  The  damage  existing  is  due 
}aigrfy  to  excessive  heat  and  hot  winds,  which  have  ripened  grain 
prematurely,  bringing  on  an  eariy  harvest  following  a  late  seeding. 
These  conditions  have  caused  considerable  blight  generally,  especially 
IB  rust  localities,  with  shrunkMi  or  inferior  quahty  of  grain.  Yields 
will  be  disappointing.  Late  rains  will  be  beneficial  to  com,  flax, 
pastures,  and  gardens.  There  is  some  wilt  damage  in  flax.  The 
montili  closed  with  the  crop  outlook  for  the  State  as  a  whole  reduced 
from  the  exceedingly  productive  prospect  of  last  month. 

South  Dakota. — Weather  conditions  have  been  highly  favorable  for 
development  of  rust,  and  black  rust  is  general  over  the  State.  Early 
fields,  especially  of  barley  and  oats,  were  too  far  advanced  to  bo 
smously  damaged,  but  late  fields,  especially  of  blue-stem  and  velvet- 
chaff  wheat,  show  severe  rust  damage,  being  either  directly  injured 
or  lowered  in  vitality,  causing  grain  to  be  easily  lodged  by  winds. 
Rusted  plants  were  readily  affected  by  extreme  heat  and  several  days 
of  hot  winds  caused  blight  conditions  to  be  general,  r^idly  reducing 
the  heavy  prospective  yields  of  last  month  from  20  to  50  per  cent. 
Drought  dmnage  is  most  evident  in  the  extreme  southern  part  of 
State,  also  southwestern  sections;  but  conditions  improve  toward 
the  northern  part  of  State.  Bainfall  has  been  decidedly  below 
normal  and  of  a  showery,  tmeven  nature.  A  result  of  heat  and  rust 
was  premature  ripening,  with  grain  showing  a  tendency  to  be  rather 
light  in  weight  and  of  a  shrunken  quality,  as  well  as  materially  reduced 
yields. 

Nebraska. — Drought  prevailed  in  northeast,  northwest,  and  south- 
east Nebraska  during  the  month  of  July,  materially  cutting  the  com 
crop  in  those  sections.  Lack  of  rain  during  the  tasseling  period  cut 
the  crop  in  above-mentioned  sections.  The  winter  wheat  yield  was 
not  quite  up  to  expectations,  due  to  h  avy  rains  during  the  flowering 
period  (whipping  the  pollen  from  the  wheat  head)  and  as  a  result, 
while  the  heads  are  large,  many  have  little  wheat  on  them.  Rust 
did  a  little  damage.  Oats  are  a  good  crop,  with  the  exception  of  here 
and  there  some  fields  lodged  on  heavy  soils  and  some  rust  in  late- 
variety  oats;  otherwise  the  crop  is  one  of  the  best  in  years.  The 
alfalfa  third  crop  is  light,  due  to  lack  of  moisture  just  after  the  second 
cutting.  A  low  yield  of  apples  is  due  to  the  heavy  crop  of  1913, 
accompanied  by  severe  drought  while  trees  were  in  heavy  bearing. 
Potatoes  have  a  low  condition  on  account  of  too  much  growth  in 
vines,  so  that  the  vitality  did  not  extend  to  the  tubers. 
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Kansas. — The  most  striking  feature  of  the  1914  crop  season  is  the 
phenomenal  yield  of  wheat  in  Kansas,  being  more  than  twice  the 
average  production.  The  oat  crop  is  made  and  is  a  larg^  crop, 
although  not  fully  up  to  the  early  expectations  of  some  persons. 
The  condition  of  com  on  August  1  was  slightly  above  the  10-year 
average,  but  it  was  deteriorating  rapidly,  owing  to  hot  dry  weather; 
much  of  the  crop  was  firing  and,  unless  a  good  rain  falls  in  early 
August,  another  poor  crop  will  probably  be  the  result.  Grass  crops 
are  above  average,  but  potatoes  are  below. 

KentucTcy, — This  State,  of  aD  the  States  of  the  Union,  shows  the 
lowest  condition  of  crops  on  August  1,  the  low  condition  on  July  1 
having  been  lowered  much  further  by  high  temperature  and  the 
continuation  of  drought.  The  wheat  crop  yielded  well,  not  having 
been  adversely  aflFected  by  the  drought;  tree  fruits  also  are  slightly 
above  their  average;  but  practically  all  other  crops  are  threatened 
with  failure  or  very  low  yields. 

Tennessee. — Conditions  are  almost  the  same  as  in  Kentucky,  but 
probably  somewhat  less  acute.  Although  the  cotton  has  suflFered  for 
lack  of  moisture  and  has  been  greatly  damaged,  it  shows  a  healthy 
condition,  is  well  fruited  and  highly  cidtivated.  Army  worms  have 
appeared  in  some  localities  in  east  Tennessee  and  prompt  measures 
have  been  adopted  for  their  destruction. 

Alabama. — Taking  Alabama  as  a.  whole,  all  crops  showed  deteriora- 
tion during  July,  cotton  least,  old  com  most,  but  all  crops  fell  below 
the  standard  on  July  1.  Some  complaint  of  wilt,  or  blackroot,  is 
heard  in  southeast  Alabama.  Good  soaking  rains  would  save  the 
late  com,  prevent  premature  opening  of  cotton  in  the  dry  belts,  and, 
if  not  too  frequent,  would .  produce  record  cotton  crops  in  many 
coimties  of  the  State.  Damage  from  boll  weevils  has  not  reached 
expectations,  due  to  dry  weather.  Wheat  and  oats  came  oflF  ahead 
of  the  drought,  and  the  yield  was  excellent. 

Mississippi. — ^The  cotton  crop  of  Mississippi  made  fair  progress  in 
July.  Cotton  showers  in  many  sections,  and  the  checking  of  boll 
weevil  ravages  in  others,  will  oflFset  the  loss  from  the  prolonged 
drought  in  certain  other  sections.  All  cotton,  whether  large  or  small, 
is  better  fruited,  size  considered,  than  ever  known.  Com  depreciated 
all  over  the  State.  Much  of  the  old  com  is  an  entire  failure.  Sugar 
cane,  sweet  potatoes,  peas,  and  all  truck  crops,  likewise,  suffered  from 
the  drought  and  excessive  heat.  These  influences,  however,  pretty 
nearly  destroyed  the  boll  weevils,  and  with  sufficient,  but  not  excess- 
ive and  too  frequent,  rains  during  August,  aU  crops  except  old  com 
will  respond,  and  promise  a  good  yield. 

Louisiana. — Protracted  drought  and  high  temperatures  throughout 
northern  Louisiana  have  caused  serious  damage  to  all  crops.  The 
boll  weevil  and  army  worm  are  very  active  in  many  sections.     In  the 
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far  southerly  parishes  very  heavy  rains  occurred  from  time  to  time 
throughout  the  month,  followed  by  exceedingly  hot  spells,  and  much 
damage  was  done  to  growing  crops  by  the  rain  and  the  wind  which 
accompanied  it.  Cane  has  been  somewhat  behind,  but  is  now 
displaying  an  encouraging  tendency  to  catch  up,  and  will  do  so  if  the 
rains  will  cease  for  a  while.  Cotton  has  received  a  serious  setback 
due  to  the  dry  weather  and  the  ravages  of  the  boll  weevil  and  the 
army  worm.  Early  com  has  been  seriously  burned  by  the  dry, 
scorching  weather  in  the  northern  parishes,  but  the  late  com  is  fairly 
promising.  Rice  is  heading  nicely  in  the  river  districts,  and  harvest- 
ing is  expected  to  commence  about  August  15.  The  indications  are 
good  for  a  full  yield  throughout  the  State.  Truck  generaDy  is  not  in 
good  condition. 

Texas. — July  was  lacking  in  moisture  under  prolonged  conditions  of 
high  temperatures,  causing  injury  to  nearly  all  crops.  The  first  of 
July  found  everything  late  or  suffering  from  effects  of  the  continuous 
excessive  rains  of  the  month  of  May.  June  had  proven  abnormally 
dry  and  hot,  and  the  deficiency  of  surface  moisture  was  reflected, 
first,  in  the  com  crop,  which  was  about  one  month  late.  Winter 
inrheat  and  oats  at  the  harvest  were  short  in  expected  yields  and  light 
in  tests,  resultant  upon  washings  of  the  pollens  during  the  rainy 
period.  As  the  month  advanced,  light,  scattering  showers  prevailed 
over  a  great  portion  of  the  State  for  a  few  days  during  the  second 
week,  but  were  not  beneficial.  Com  began  to  suffer  in  the  north, 
east,  and  central  parts  of  the  State  for  want  of  rain  at  the  flowering 
period.  Temperatures  were  high,  and  the  crop  was  greatly  injured. 
At  the  close  of  the  month,  the  rainfall  showed  an  average  of  less  than 
an  inch  for  July. 

OJchJioma. — The  extreme  heat  and  dry  weather  during  the  month 
of  July  have  reduced  the  general  CTop  conditions  for  the  State.  Rain- 
fall was  extremely  local  and  over  widely-scattered  areas  during  the 
early  part  of  the  month,  while  the  latter  part  of  the  month  was  dry 
and  intensely  hot.  The  third  cutting  of  alfalfa  is  materially  reduced. 
Pastures  are  drying,  water  scarce,  and  prairie  hay  not  as  good  as  in 
former  years  on  account  of  weeds. 

ArJcansas. — All  crops  all  over  the  State  were  needing  rain  on  July  1, 
and  rain  fell  practically  generally  from  the  1st  to  the  8th.  In  the 
northern  part,  where  on  account  of  altitude  and  soil  conditions,  and  in 
southern  and  southwestern  parts,  where  on  account  of  the  advanced 
stage  ot  crops  conditions  were  most  threatening,  the  rain  did  not 
benefit  corn  as  it  usually  would  have  done.  Forage  crops  and  pas- 
tures and  meadows  suffered  considerably  during  the  month,  and 
much  was  practically  ruined  before  rains  fell.  The  last  part  of  the 
month  was  dry.  No  complaint  of  insect  pests  was  made  except  in 
scattered  localities,  where  boll  weevil  has  affected  cotton.    Lowland 
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crops  are  geiierally  good,  and  cotton  fruiting  welL  The  month  would 
have  been  favorable  had  not  the  long  drought  preceded  it.'  Hie  ou^ 
look  August  1  was  much  improved. 

MoryUma. — Conditions  in  different  parts  of  the  State  are  variable, 
but  as  a  whole  prospects  are  for  soix^what  less  than  an  average  crop 
of  small  grain^  but  a  good  average  for  most  vegetables.  Hay  pros- 
pects are  good. 

Wyoming, — Conditions  declined  some  in  July,  but  are  nearly 
average.  In  the  irrigated  districts  conditions  are  good;  in  the  non- 
irrigated  districts  grain  yields  were  reduced  by  dry,  hot  weather. 
Alfalfa  and  other  hay  yielded  well  and  have  been  harvested  in  good 
condition.     The  apple  prospects  are  excellent. 

Colorado. — Ciop  prospects  are  very  good,  well  above  the  average. 
The  supply  of  water  for  irrigation  purposes  eontinues  to  be  ample  * 
for  all  sections,  the  snow  melting  in  the  mountains  affording  the  main 
supply  in  addition  to  the  supply  from  frequ^it  heavy  rains  in  the  foot* 
hills.    Most  of  the  reservoirs  are  filled. 

New  Mexico, — General  crop  conditions  August  1  wwe  much  better 
than  at  any  time  during  the  season,  having  greatly  improved  over 
the  very  satisfactory  conditions  of  July  1.  Unusually  favorable  mois- 
ture conditions  have  prevailed  during  the  entire  season.  The  stock 
ranges  are  in  excellent  condition  and  an  abundance  of  winter  feed 
on  the  range  is  assured.  'Hie  acreage  of  native  grasses  cut  for  hay 
will  be  unusually  large.  Not  for  many  years  have  the  erops  in  this 
State  been  in  such  fine  orden 

Arizona. — The  acreage  of  cotton  has  been  increased  from  4,000 
acres  last  year  to  18,000  acres  this  year.  Fruit  prospects  are  about 
the  same  as  last  month,  though  above  their  10-year  average  condi- 
tion on  August  1.  The  bulk  of  the  melon  shipments  w«ie  made 
during  July  and  the  yield  was  extra  good.  Stock  ranges  are  in  good 
condition  and  the  outlook  for  range  pasture  is  very  satisfactory. 

Utah. — ^The  trend  of  crop  conditions  in  Utah  during  the  month  of 
July  has  been  practically  normal.  Forage  crops,  with  the  eso^eption 
of  alfalfa,  are  in  prime  condition.  Mountain  pastures  are  j>articuiariy 
rich  for  the  season.  Although  the  stand  is  thin  in  spots,  owing  to 
lack  of  rain  30  days  after  the  seeding  period,  sugar  beets  have  made 
a  remarkably  strong  and  healthy  growth. 

Nevada. — All  crops  have  made  normal  progress  during  July. 
Heavy  winter  snowfall  and  abundance  of  spring  rain  produced  moun- 
tain pasture  conditiofis  above  the  average,  and  the  ^ass  has  been 
cured  perfectly  during  a  dry  July.  Abundance  of  fori^e  f<wp  the 
winter  is  assured. 

Idaho. — The  jrield  of  winter  wheat  will  be  nearly  average  and  the 
spring  grains  are  looking  very  welL  Com  and  potatoes  were  injured 
by  the  June  frosts,  but  they  have  apparently  recovered  and  ^ve  good 
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pf^omiBe.  Most  of  the  oom  and  potatoes  are  gro-wn  under  irrigation^ 
and  the  supply  of  water  for  that  piurpose  is  fairly  good.  All  other 
crops  are  doing  well. 

Washington. — About  normal  -conditions  prerailed  during  July  and 
crops  as  a  whole  are  somewhat  above  average.  Open  winter  without 
damag^g  frosts  and  opportune  rains  favored  all  grain  and  hay. 
Fruits  and  vegetables  were  affected  by  late  frosts  in  April  and  May. 
Apple  prospects  are  very  good.  Hops  suffered  from  dry  weather  in 
the  western  part  of  the  State,  but  are  good  in  Yakima. 

Oregon. — ^Aggregate  crop  conditions  are  sEghtly  above  average, 
although  prospects  were  lowered  during  July.  Winter  wheat  was 
damaged  some  by  smut;  the  excessive  temperatures  in  July  tended  to 
di^tJy  shrivel  the  grain  (kernel),  which  naturally  somewhat  reduced 
the  yield,  although  millers  say  this  slight  shriveling  tends  to  improve 
the  mining  quahty.  The  hay  crop  for  the  entire  State  is  heavy. 
April  rains  gave  the  crop  a  good  start  and  the  quaUty  is  good.  Con- 
siderable clover,  originally  intended  for  the  seed  crop,  has  been 
turned  into  hay  on  account  of  insect  ravages.  As  a  result  of  the 
abundant  crop,  the  price  is  not  attractive  to  the  grower.  Potatoes 
planted  very  early  have  made  normal  growth,  but  late-planted  areas 
are  suffering  from  dry  weather.  Hop  men  claim  that  the  shortage 
of  rainfall  will  materially  reduce  early  high  estimates  of  total  produc- 
tion. One  of  the  best-informed  dealers  states  that  in  his  opinion  the 
Oregon  crop  will  amount  to  not  more  than  120,000  bales,  whereas  a 
month  ago  the  estimate  was  for  150,000  bales.  The  yards  are 
reported  free  from  vermin  and  the  quality  of  the  crop  is  expected  to 
be  above  normal. 

Calif omia. — ^The  relative  condition  of  crops  on  August  1  is  indicated 
by  the  following  figures,  100  representing  an  average  condition  on 
August  1  of  recent  years  (not  normal):  Almonds,  119;  peaches,  118 
barley,  116; hay,  113;  apples,  oats,  and  kafir  corn,  109;  apricots,  108 
com,  beans,  and  lemons,  106;  olives,  105;  potatoes,  103;  grapes,  102 
oranges,  101 ;  sugar  beets,  100;  walnuts,  99;  hops,  97;  prunes,  95. 


OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

By  Chaeles  M.  Daughebty 

The  general  tone  of  foreign  crop  reports  during  tne  past  month  has 
indicated  previous  estimates  of  prospective  yields  to  be  too  optimistic. 
Both  in  Canada  and  in  most  countries  of  Europe  prospects  have 
dedined  and  total  yields  are  recognized  to  be  much  inferior  to  those 
of  a  year  ago.  On  August  1  harvest  in  Europe  had  in  its  nOTthward 
process  reached  the  north-central  latitudes  of  the  great  wheat  belt, 
and  considefably  over  half  the  European  crop  was  either  thrashed 
or  stacked.    Current  estimates,  therefore,  relate,  on  the  one  hand,  to 
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grain  actually  reaped  and,  on  the  other,  to  growing  crops  to  be 
harvested  in  August  and  September. 

In  most  countries  where  cutt'oig  has  been  finished — notably  in 
Italy,  southern  France,  Hungary,  Roumania,  the  Balkan  States,  and 
south  Russia — harvesting  operations  were  interrupted  by  frequent 
torrential  rains;  prospective  yields  were  thereby  somewhat  reduced 
and  the  quality  of  much  grain  impaired. 

The  Italian  and  Hungarian  Governments  have  reduced  previous 
forecasts  of  production  each  by  upward  of  7  million  bushek;  the 
former  now  puts  its  crop  at  172,694,000  bushels,  against  180,042,000 
a  month  ago;  and  the  latter  at  125,400,000  bushels,  as  compared  with 
an  estimate  in  early  July  of  133,916,000.  The  outturn  of  these 
countries  last  year  was,  respectively,  214,405,000  and  151,346,000 
bushels. 

The  Spanish  crop,  according  to  the  recent  official  preliminary 
figures,  is  120,313,000  bushels;  although  almost  8  million  bushels 
larger  than  that  of  1913,  the  yield  is  still  10  milUon  bushels  below  the 
average  of  the  past  five  years.  In  the  southern  half  of  France,  the  wet 
harvest  has  impaired  the  quality  of  a  crop  that  was  aheady  acknowl- 
edged to  be  of  very  moderate  proportions. 

Roumanian  yields,  which  up  to  harvest  were  generally  believed  to 
approximate  the  80  million  bushel  total  of  last  year,  are  unofficially 
reported  disappointing,  both  as  to  quantity  and  quality,  and  to 
promise  little  more  than  80  per  cent  of  the  original  expectation. 
Meager  unofficial  returns  from  Bulgaria  and  Servia  also  indicate 
results  not  at  all  satisfactory. 

In  European  Russia  the  Central  Statistical  Committee,  with  the 
appearance  of  the  plants  on  July  1  as  a  basis,  has  forecast  a  pro- 
spective harvest  of  spring  wheat  in  the  63  governments  at  390,388,000 
bushels  and  of  the  winter  variety  at  297,044,000 — a  total  of  687,432,000 
bushels.  As  the  corresponding  yields  of  the  two  varieties  last  year, 
as  finally  returned,  were,  respectively,  542,294,000  and  295,453,000 
bushels — a  total  of  837,747,000  bushels — the  July  1  prospect  was  that 
the  volume  of  the  1914  crop  would  be  inferior  to  the  banner  yield  of 
1913  by  150,315,000  bushels,  the  shortage  being  entirely  in  spring 
wheat.  No  later  forecast  has  been  issued,  but  it  is  generally  believed 
that  meteorological  conditions  since  July  1 — torrential  rains  during 
winter-wheat  harvest  in  the  south  and  prolonged  drought  in  spring- 
wheat  regions — have  considerably  diminished  the  prospect  presented 
in  midsummer. 

In  those  latitudes  of  Europe  where  wheat  is  yet  to  be  harvested  the 
plants  during  July  generally  made  seasonable  development.  On 
August  1  former  prospects  of  yields  were,  for  the  most  part,  fully 
maintained.  In  the  United  Kingdom  the  promise  is  officially 
described  as  for  a  slightly  better  than  average  crop,  and  in  the  more 
northerly  latitudes  of  continental  Europe  meteorological  conditions 


THE  AGRICULTURAL  OUTLOOK. 


13 


haTe  been  generally  favorable  to  the  maintenance  or  even  to  the 
improvement  of  the  moderate  prospects  of  a  month  ago.  The  dis- 
turbed political  conditions,  however,  are  enforcing,  in  the  midst  of 
harvest,  widespread  abandonment  of  the  fields  by  the  male  popula- 
tion of  military  age,  and  the  saving  of  standing  wheat  and  other 
unharvested  crops  promises  to  devolve  largely  upon  female  and 
youthful  labor.  Although  the  stress  of  urgent  necessity  will  be  a 
powerful  influence  against  permitting  waste,  the  effect  of  these 
unusual  harvest  conditions  upon  ultimate  yields  is  for  the  present 
problematical. 

COTTON  CONDITION,  JULY  25,  1914,  WITH  COMPARISONS. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates 
estimates,  from  the  reports  of  the  correspondents  and  agents  of  the 
Bureau,  that  the  condition  of  the  cotton  crop  on  July  25  was  76.4 
per  cent  of  a  normal,  as  compared  with  79.6  on  Jime  25,  1914,  79.6 
on  July  25,  1913,  76.5  on  July  25,  1912,  and  80.0,  the  average  on 
July  25  of  the  past  10  years. 

Table  4. — Comparisons  of  conditions  of  cotton  by  States. 


state. 


Virginia 

North  Carolina 

South  Carolina 

Oeoi^ia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Missouri 

Oklahoma 

Califomia 

United  States 


July  25— 

July  25, 

June  25, 

1914. 

1914. 

1913 

1912. 
85 

89 

86 

81 

86 

82 

77 

80 

79 

81 

75 

75 

82 

83 

76 

68 

86 

86 

82 

75 

81 

88 

79 

73 

79 

81 

77 

68 

76 

81 

79 

76 

71 

74 

81 

84 

72 

80 

87 

74 

73 

79 

90 

71 

75 

93 

86 

75 

75 

79 

81 

80 

100 

100 

100 

99 

76.4 

79.6 

79.6 

76.5 

10-year 
average. 


82 
80 
79 
80 
83 

79 
77 
77 
81 
81 

83 
84 
83 


80.0 


Table  5. — CoTidition  of  cotton  ^  monthly ^  and  estimated  yield  per  acre  for  the  past  10  years. 


Year. 

May  25. 

June  25. 

July  25. 

Aug.  25. 

Sept.  25. 

Yield 
per  acre. 

1913 

79.1 
78.9 
87.8 
82.0 
81.1 
79.7 
70.5 
84.6 
77.2 
83.0 

81.8 
80.4 
88.2 
80.7 
74.6 
81.2 
72.0 
83.3 
77.0 
88.0 

79.6 
76.5 
89.1 
75.5 
71.9 
83.0 
75.0 
82.9 
74.9 
91.6 

68.2 
74.8 
73.2 
72.1 
63.7 
76.1 
72.7 
77.3 
72.1 
84.1 

64.1 
69.6 
71.1 
65.9 
68.5 
69.7 
67.7 
71.6 
7L2 
75.8 

Lh9.  lint. 
182.0 

1912 

190.9 

1911 

207.7 

1910 

170.7 

1909 

154.3 

1908 

194.9 

1907 

178.3 

1906 

202.5 

1905  

186.1 

1904 

204.9 

Averaire  1904-1913 

83.4 

80.7 

• 

80.0 

73.4 

68.5 

187.2 
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APPLE-CBOP  FORECAST. 

Forecast  of  a  production  of  210,000,000  bushels  of  apples  is  made 
from  reports  of  the  condition  of  tho  crop  on  August  1,  which  indi- 
cated 61.3  per  cent  of  a  norma!,  compared  with  54.5,  the  average 
of  the  past  10  years.  The  estimate  of  production  last  year  is 
145,000,000  biishels,  two  years  ago  235,000,000  bushels,  three  years 
ago  214,000,000,  four  years  ago  142,000,000;  and  five  years  ago,  the 
Census  report  indicates  a  production  of  146,000,000.  On  page  32  is 
given  a  table  showing,  by  States,  the  forecast  this  year,  the  estimated 
production  yearly  for  1910  to  1913,  inclusive,  and  the  mean  price  to 
producers  in  the  three  months  of  heavy  marketing,  September, 
October,  and  November.  Below  is  given  for  the  United  States  and 
important  apple  States  the  Census  reports  of  production  in  1 S99  and 
1909,  the  forecast  for  1914,  and  estimate  of  production  in  intervening 
years. 


AppUt:  Production  1899-1914  in  Onttei  SlaUt  and  important  Statet;  1899  and  1909 
Centut  figures:  1914  figura,  forecaatM  from  condition  reporU  August  1;  other  yfars, 
estimatet  made  from  percentages  applied  to  Cennia  hasit. 


PERCENTAGE  OF  APPLE  SHIPKIENTS  IN  CARLOAD  LOTS. 

The  proportion  of  carloads  to  smaller  lots  in  consignments  of  apples 
was  the  subject  of  an  inquiry  made  last  month  {July,  1914)  by  the 
Bureau  of  Crop  Estimates.  A  circular  letter  was  sent  to  wholesale 
merchants  in  13  large  cities,  including  Boston  and  San  Francisco,  and 
120  replies  were  received.  These  reports  covered  1,531,000  barreb 
of  apples,  of  which  SI  per  cent  arrived  at  the  cities  in  carload  lots 
and  19  per  cent  in  smaller  consignments. 
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DURUM- WHEAT  EXPORTS. 

According  to  reports  made  to  the  Bureau  of  Crop  Estimates, 
11,785,000  bushels  of  durum  wheat  were  exported  from  the  United 
States  during  the  year  ending  June  30,  1914,  a  decrease  of  about 
3,700,000  bushels  compared  with  1913,  and  the  receipts  of  dmnm 
wheat  at  five  leading  primary  markets  amounted  to  20,625,000 
bushels,  or  about  2,000,000  less  than  in  1913.  Durum  formed  16.4 
percent  of  all  wheat  received  at  those  markets  in  the  fiscal  year  ending 
June  30, 1910,  11.1  in  1911,  3  in  1912,  7.2  in  1913,  7.9  per  cent  in  1914, 
and  this  variety  formed  39.3  per  cent  of  all  wheat  (excluding  flour) 
exported  from  the  United  States  in  1910,  13.8  in  1911,  6.1  in  1912, 
16.9  in  1913,  and  12.8  per  cent  in  1914. 

Quotations  at  Minneapolis  show  the  prices  per  bushel  of  Nos.  1  and 
2  durum  wheat  were  from  1  to  4  cents  higher  than  the  same  grades  of 
Northern  wheat  for  September,  1912,  and  from  January  to  May,  1913. 
For  June  and  July,  1913,  the  prices  of  Nos.  1  and  2  grades  of  both  va- 
rieties were  the  same.  From  October  to  December,  1912,  and  from 
August,  1913,  to  July,  1914,  the  price  per  bushel  of  Nos.  1  and  2 
grades  of  Northern  wheat  ranged  from  1  to  4  cents  higher  than  the 
corresponding  grades  of  durum. 

Table  6. — Durum  uheat:  Exports  from  the   United  States  and  receipts  at  five^  leading 
primary  markets,  during  the  years  ending  June  SO,  1910-1914- 

[From  r^>ort3  made  to  the  Bm'eaa  of  Cn^  Estimates.] 


Item. 


Exported  from: 

Baltimore 

Boston 

Duluth,  via  Canada. 

Galveston 

New  Orleans 

New  York 

Philadelphia 

Portland,  Me 


Year  ending  June  30 — 


1910 


Total. 


BusheU, 

94S,000 

540.000 

6,613,000 

?2,000 

27,000 

7,725,000 

2,575,000 

845,000 


18,345,000 


Keceived  at: 

Chicago 

Duluth 

Minneapolis. 

Omaha 

St.  Louis 


Total,  5  cities 34,7«2,000 


»  833,000 

21,927,000 

11.194,000 

«  256, 000 

« 552, 000 


1911 


BusheU. 
150,000 
362,000 

2,481,000 


158,000 
123,000 


3,274,000 


1,151,000 

6,807,000 

11,232,000 

« 242, 000 

•332,000 


19,764,000 


1912 


BushtU. 
8,000 
46,000 
45,000 


1,569,000 
184,000 


1,852,000 


472,000 

3,074,000 

2,157,000 

75,000 

62,000 


5,830,000 


1913 


1914 


ButkeU. 

382,000 


1,216,000 


11,215,000 

2,141,000 

507,000 


15.461,000 


472,000 

14,419,000 

6.590,000 

^207,000 

851,000 


22,539,000 


BusheU. 

389,000 

318,000 

2,448,000 


0,920.000 

1,568,000 

142,000 


11,785,000 


673,000 

14,215,000 

4.720,000 

«  379, 000 

638,000 


20,625,000 


>  Six  months,  July-December,  1909. 

*  Estimated  from  reported  nomber  of  carloads  by  assuming  an  average  of  1,200  bushels  per  car. 


SUGAR-BEET  FORECAST. 


The  condition  of  sugar  beets  August  1  was  92.4  per  cent  of  a  normal. 
This  forecasts  a  yield  per  acre  of  about  10.3  tons.  The  actual  outturn 
will  likely  be  above  or  below  this  amount,  according  as  conditions  to 
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harvest  are  better  or  worse  than  usual.  A  yield  of  10.3  tons  on  the 
estimated  planted  acreage,  520,600  acres,  amounts  to  5,362,000  tons; 
but  there  is  usually  some  abandonment,  the  average  in  recent  years 
being  10  per  cent.  Assuming  an  average  abandonment  of  10  per 
cent,  there  would  result  about  4,826,000  tons  of  sugar  beets.  The 
production  in  1913  was  5,659,000  tons;  in  1912,  5,224,000;  in  1911, 
5,062,000;  and  in  1910,  4,047,000  tons. 


CLOVER  SEED  IN  OREGON. 

Within  recent  years  the  growing  of  clover  for  seed  has  become 
quite  an  important  industry  in  western  Oregon.  The  1913  seed  crop 
was  probably  in  excess  of  2,000,000  pounds,  and  the  greatly  increased 
acreage  in  1914  would  normally  have  largely  increased  the  total  pro- 
duction for  1914.  But  there  has  been  a  great  amount  of  damage 
from,  the  clover  midge,  working  in  the  head,  and  the  clover  root 
borer,  aflfecting  the  crown  of  the  plant.  A  very  considerable  portion 
of  the  crop  intended  for  seed  will  not  be  worth  harvesting  for  that 
purpose,  and  as  it  has  been  allowed  to  get  beyond  the  proper  stage 
of  ripeness  for  hay,  will  have  very  Uttle  value  for  that  purpose. 

The  damage  is  not  at  all  imiform.  Where  some  fields  are  practi- 
cally ruined,  only  a  few  miles  away  the  fields  generally  ap]>ear  to  be 
in  good  condition.  Quite  a  Uttle  hulling  has  already  been  done,  and 
yields  of  six  and  seven  bushels  of  red  clover  seed  per  acre  have  been 
obtained.  The  alsike  variety  seem  to  yield  even  better  than  the  red. 
In  Linn  County,  which  is  probably  the  heaviest  clover  seed  producing 
county  in  the  State,  dealers  estimate  that,  notwthstanding  the 
increased  acreage,  the  production  wall  probably  be  not  more  than  one- 
half  that  of  last  year. 

TREND  OP  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  decreased  about  0.1  per  cent  during  July;  in  the  past 
6  years  the  price  level  has  decreased  during  July  0.1  per  cent. 

On  August  1  the  index  figure  of  crop  prices  was  about  9.7  per  cent 
higher  than  a  year  ago,  but  7.0  per  cent  lower  than  2  years  ago  and 
1.3  per  cent  lower  than  the  averagj  of  the  past  6  years  on  August  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for  meat 
animals  increased  2.6  per  cent  during  the  month  from  Jime  15  to 
«luly  15,  which  compares  with  an  increase  of  0.9  per  cent  in  the  same 
period  a  year  ago,  an  increase  of  1 .0  per  cent  2  years  ago,  an  increase 
of  1.4  per  cent  3  years  ago,  and  a  decrease  of  4.2  per  cent  4  years  ago. 

From  December  15  to  July  15  the  advance  in  prices  for  meat  ani- 
mals has  been  8.2  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  13.0  per  cent,  and  2  years  ago  17.9  per  o«at, 
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"while  3  years  ago  thftitj  was  a  decline  in  price  of  11.1  per  cent  during 
this  period. 

On  July  15  the  average  (weighted)  price  of  meat  animals — hogs, 
cattle,  sheep,  and  chickens — was  $7.41  per  100  pounds,  which  com- 
pares with  $7.25  a  year  ago,  $6.33  two  years  ago,  $5.52  three  years 
ago,  and  $6.98  four  years  ago  on  July  15. 

A  tabulation  of  prices  is  shown  on  pages  34  and  35. 


SUPPLY  OF  CATTLE  HIDES. 

By  George  K.  Holmes. 

About  one-third  of  the  cattle  hides  treated  in  the  leather  manu- 
facturing industries  of  this  coimtry  five  years  ago  were  imported 
from  other  countries.  In  the  meantime  the  number  of  cattle  on 
the  farms  and  ranges  of  the  United  States  has  diminished,  the  con- 
sumption of  hides  has  increased,  and  a  present  European  war  has 
affected  the  international  trade  in  hides,  so  that  the  industries  that 
tan  and  otherwise  treat  cattle  hides  and  use  their  leather  are  facing 
uncertainties  in  the  supply  of  the  raw  material. 

According  to  the  census  report  on  the  leather  manufacturing 
industries,  20,516,332  cattle  hides  were  treated  in  1909,  of  which 
13,764,686  were  taken  off  the  cattle  of  this  country,  leaving  approxi- 
laately  one-third  of  the  consimiption  to  be  supplied  by  foreign 
countries.  The  cattle  slaughter  of  that  year,  according  to  the  census 
report  on  agricultiu-e  and  on  slaughtering  and  meat  packing,  was 
13,611,422,  but  this  number  did  not  include  an  apparent  150,000 
cattle  that  died  from  accident  and  disease. 

The  imports  of  hides  into  this  country  are  reported  in  pounds  and 
not  in  number  of  hides,  and  no  fairly  good  estimate  of  such  number 
can  be  made,  for  the  reason  that  the  imported  hides  are  both  dried 
and  wet,  or  salted,  with  no  separation  in  the  report;  and  furthermore, 
the  hides  are  derived  from  many  coxmtries,  the  cattle  of  which  vary 
in  average  size,  and  some  buffalo  hides  are  included.  In  the  year 
ending  June  30,  1909,  the  imported  cattle  hides  weighed  192,252,000 
pounds,  to  use  a  round  nimiber,  a  quantity  that  far  exceeded  the 
previous  record,  and  in  the  next  year  the  imports  amounted  to  the 
remarkably  high  total  of  318,002,000  pounds.  Apparently  this 
resulted  in  an  overstocking  of  the  market,  because  in  the  following 
year,  1911,  the  imports  fell  to  150,028,000  pounds.  For  1910  and 
1911  combined,  the  average  yearly  imports  were  234,015,000  pounds. 
The  import  record  continued  to  be  broken  year  by  year,  and  cattle 
hides  weighing  251,013,000  pounds  were  received  in  1912,  aft^r 
which  268,042,000  pounds  were  received  in  1913,  and  279,769,000 
pounds  in  1914. 

From  1909  to  1914  the  imported  cattle  hides  increased  45.5  per  cent 
in  weight,  and  the  number  of  cattle  on  farms  declined  from  61,804,866 
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in  1910,  as  ascertained  in  the  census,  to  57,592,000  as  estimated  by 
the  Bureau  of  Crop  Estimates  of  the  Department  of  Agriculture,  a 
decline  of  8.4  per  cent.  It  may  be  roughly  computed  fram  the  fore- 
going figures  that  the  imported  cattle  hides  have  reached  over  two- 
fifths  of  the  consumption,  but  less  than  one-half.  The  supply  from 
foreign  countries,  therefore,  has  been  a  matter  oi  increasing  moment, 
independent  of  conditions  of  war. 

As  the  trade  statistics  are  expressed,  the  various  countries  that  sup- 
ply hides  to  the  United  States  often  vary  much  in  importance  from  year 
to  year.  The  reason  for  this  is  largely  a  roundabout  and  indirect 
transportation  in  the  ships  of  the  United  Kingdom,  Germany,  France, 
and  other  countries.  According  to  the  record  in  this  country,  25  per 
cent  of  the  weight  of  hides  imported  in  1913  came  from  Argentina, 
15.5  per  cent  from  Canada,  1 1  per  cent  from  Mexico,  8.5  per  cent  from 
European  Russia,  7.5  per  cent  from  France,  3.7  per  cent  from  Ger- 
many, 3.2  per  cent  from  the  United  Kingdom,  2.7  per  cent  each  from 
Uruguay  and  the  Netherlands,  2.6  per  cent  from  Belgium,  2  per  cent 
from  Colombia,  1.7  per  cent  from  Venezuela,  1.1  per  cent  from  Cuba^ 
and  comparatively  insignificant  quantities  from  other  countries.  The 
countries  mentioned  supplied,  on  the  face  of  the  record,  about  nine- 
tentbs  of  the  imports  of  cattle  hides. 

The  cattle  hides  that  came  from  Belgium,  France,  Germany,  Euro- 
pean Russia,' and  the  United  Kingdom  in  1913  were  25.5  per  c^nt  of 
the  total  imports  of  hides,  and  about  one-ninth  of  the  consumption. 
These  fractions  wouM  be  larger  if  all  the  cattle-hide  imports  carried 
in  the  ships  of  the  countries  mentioned  could  be  stated.  (See  Table 
7  for  details  of  statement  of  imports  of  cattle  hides  from  principal 
countries  from  1909  to  1914.) 

Table  7. — Imports  of  cattle  hides  into  the  United  StaJUSy  by  principal  countries  frotti 

which  consigned. 

(From  Bureau  of  Foreign  and  Domestic  Commerce.    000  omitted  from  pounds  of  imx>orts.] 


Fiscal  year  ending  June  30— 


Country  and  period. 


All  countries: 

July  to  Dec.,  calendar  year 

preceding 

Jan.  to  June 

Total  fiscal  year 

AreeDtina 

Belgium 

Brazil 

Canada 

Colombia. 

Cuba 

Ffaooe. 

Gennany 

Italj 

Mexico 

Netherlands 

Russia,  European 

United  Ktngnwn 

Urucpuay 

Venesuala 


1909 


Pounds. 

87,802 
104,390 


192,252 


49/236 
7,823 
1,704 

31,236 
4,380 
7,548 

14,124 
3,447 
3,1»4 

18,660 

3,858 

265 

9,067 

13,495 
5,806 


1910 


Pmmda. 
174,655 
143,84!9 


318,004 


84,158 
19,205 

2,607 
29,824 

5,501 

6,095 
28,266 
16,672 

6,066 
32,789 

9,297 

6,363 
15,091 
27,686 

6,706 


1911 


PoUfnd9. 

78,620 
71,508 


150,128 


41,971 

3,495 

400 

29,439 
5,809 
3,752 
9,939 
2,746 
1,964 

22,799 
3,462 
107 
1,689 
5,290 
4,445 


1912 


P<mnd*. 

99,142 

151,871 


251,013 


83,662 

9,0:3 

714 

29,770 
6,304 
4,366 

16,574 
7,247 
4,854 

28,103 
6,580 
9,044 
9,262 

10,934 
5,556 


1913 


Pounds. 
151,639 
116,383 


268,042 


67,042 
7,106 
1,744 

41,608 
5,462 
2,840 

20,102 
9,787 
2,412 

29,500 
7,271 

22,906 
8,589 
7,245 
4,471 


1914 


Pounds. 

107,182 
172,687 


279,769 


Percent- 
age of 

total  in 
19U. 


100.0 


25.0 

2.6 

.7 

15.5 
2.0 
1.1 
7,5 
3.7 
.9 

11.0 
2.7 
8.5 
3.2 
2.7 
1.7 
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Apart  from  such  ckangcs  as  may  be  made  in  the  world's  supply  of 
cattle  hides  by  the  European  war,  changes  in  the  distribution  of  that 
supply  may  be  expected.  Statements  of  the  exports  and  imports  of 
cattle  hides  from  and  to  principal  countries  in  1912  may  be  found  in 
Tables  8  and  9.  To  the  total  exports  of  all  countries,  Argentina  con- 
tributed 18.9  per  cent  in  1912;  British  India,  9.9  per  cent;  Germany, 
8.7  per  cent;  Russia,  8.6  per  cent;  Brazil,  6.2  per  cent;  France,  6.0 
per  cent;  the  Netherlands,  5.0  per  cent;  Uruguay,  3.7  per  cent; 
China,  3.4  per  cent  (buffaloes) ;  Austria-Hungary,  3.3  per  cent;  Italy, 
2.7  per  cent;  Mexico,  2.6  per  cent;  the  United  Kingdom,  2.4  per  cent. 

Some  of  these  countries,  however,  exported  great  quantities  of 
cattle  hides  that  they  had  imported.  In  the  world's  import  trade  in 
cattle  hides  in  1912  the  share  of  Germany  was  22.5  per  cent;  the 
United  States,  21.8  per  cent;  Belgium,  12.9  per  cent;  France,  8.2 
per  cent;  the  United  Kingdom,  7.6  per  cent;  Russia,  5.5  per  cent; 
Austria-Hungary,  5.0  per  cent;  the  Netherlands,  5.0  per  cent;  Italy, 
3.2  per  cent. 

Upon  subtracting  the  exports  of  cattle  hides  from  the  imports  for 
principal  importing  countries  for  1912,  it  appears  that,  while  Germany 
imported  a  greater  quantity  of  hides  than  any  other  country,  the 
United  States  being  next  in  order,  the  exports  from  Germany  were 
so  much  greater  than  those  from  the  United  States  that  the  net  im- 
ports of  this  country  far  exceed  those  of  Germany  and  are  much  more 
than  those  of  any  other  prominent  importing  country.  Although 
Austria-Hungary,  Belgium,  France,  Italy,  the  Netherlands,  and  the 
United  Kingdom  figure  largely  in  the  export  trade  in  cattle  hides,  in 
reality  they  are  all  countries  of  deficiency,  and  their  national  con- 
sumption depends  on  foreign  countries  for  a  large  contribution. 

In  the  absence  of  an  increase  in  the  world's  supply  of  cattle  hides, 
it  is  evident  that  the  supply  of  the  United  States  from  foreign 
countries,  under  European  war  conditions,  is  subject  to  diversions  and 
interruptions.  A  great  portion  of  the  imports  have  come  in  the  ships 
of  other  countries,  and  some  of  the  more  prominent  of  those  countries 
are  unable  to  continue  the  service.  If  the  United  State?  or  other 
countries  supply  a  substitute  service,  cattle  hides  will  continue  to  be 
imported,  presumably  at  least  in  usual  quantities  and  as  required. 
Indeed,  assuming  that  war  conditions  in  other  countries  are  reducing 
the  consumption  of  cattle  hides  in  those  countries,  at  least  for  reexport 
in  manufactured  goods,  it  follows,  in  the  absence  of  a  diminution  in 
the  world's  supply  of  cattle  hides,  that  a  large  share  of  the  supply 
may  be  available  to  the  United  States  if  the  means  of  ocean  transpor- 
tation are  sufficient. 
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Table  8. — Exports  of  cattle  hides /ram  principal  caunti-ies  in  W12, 
[Yearbook  of  the  U.  S.  Department  of  Agriculture;  000  omitted.] 


Country. 


Argentina 

Austria-Hungary 

Brazil 

British  India 

British  South  Africa 

China  (buffalo) 

Chosen  ( Korea) 

Cuba  (1911) 

Egypt(1911,  including  camel) 

France  (large) 

Germany 

Italy 

Mexico 

Netherlands .» 

New  Zealand 

Peru  (1911) 

Russia  (large  and  small  hides) , 

Singapore  (1911) , 

Spain  (unclassified) , 

Sweden  (1911) 

Switzerland 

United  Kingdom , 

United  States 

Uruguay  (1910) 

Venezuela 

Other  countries  (including  buffalo). . . 

All  countries  (including  buffalo) 


Total 


Quantity. 


POtffUfo. 

242,993 

42,846 

79,927 

127,446 

20,595 

43,920 

4,448 

14,248 

6,889 

77,828 

111,671 

36,203 

32,635 

64,649 

4,544 

4,461 

110,614 

5,111 

8,202 

28,588 

15,897 

30,447 

20,514 

48,045 

7,426 

98,510 


1,287,657 


Percent 
of  totaL 


18.9 
3.3 
6.2 
9.9 
1.6 
3.4 

.4 
1.1 

.5 
6.0 
8.7 
Z7 
2.5 
5.0 

.4 

.4 
8.6 

.4 

.6 
2.2 
1.2 
2.4 
1.6 
3.7 

.6 
7.7 


100.0 


Dried. 


Pimnds. 
69,469 
8,253 
16,316 


Wet,  or 
salted. 


POtt«Mit. 

173,524 
34,593 
63,611 


21,645 


43,004 


28,065 


523 


18,560 


29,485 


Table  9. — Imports  of  cattle  hides  into  principal  countries  in  1912. 
(Yearbook  of  the  U.  S.  Department  of  Agriculture;  000  omittod.J 


Country. 


Austria-Hungary 

Belgium  (wet) 

British  India 

Finland  (1911) 

France  (large) 

Germany  (including  buffalo) 

Greece  (unclassified) •. . . 

Italy 

Japan 

Netherlands 

Norway 

Portugal 

Roumania  (1911,  including  buffalo).... 

Russia 

Singapore  (1911,  unclassified) 

Sweden  (1911) 

United  Kingdom  (hicluding  calf  skins) 

United  States  (includfaig  buffalo) 

Other  countries  (Includmg  buffalo) 

All  coimtries  (including  buffalo) 


Total. 


Quantity. 


Pounds. 

72,883 

186, 116 

21, 174 

7,123 

118,578 

325, 167 

5,257 

46,517 

6,674 

72,321 

16,189 

7,576 

8,629 

79,773 

7,835 

23,845 

110,615 

314,478 

16,892 


1,445,642 


Percent 
of  total. 


5.0 

12.9 

1.5 

.5 

8.2 

22.5 

.4 
3.2 

.4 
5.0 
1.1 

.5 

.6 
5.5 

.5 

1.6 

7.6 

21.8 

1.2 


100.0 


Dried. 


Wet,  or 
salted. 


Pound*. 
37,877 


Pounds, 
35,006 
186,116 


3,186 
88,521' 


35,791 
3,475 
7,398 


6,861 

*i8,"5ii' 

167,"  24i" 


3,037 
'236,'64i 


36,530 

11,714 

178 


72,912 

"*6*33* 
'267,'237 
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No  increase  in  the'  world's  supply  of  cattle  hides  from  increased 
production  would  seem  now  to  be  indicated,  without  a  slaughter  of 
breeding  stock.  The  herds  of  the  principal  surplus  coimtries  are 
about  stationary  in  numbers.  While  they  are  gradually  increasing 
in  Canada,  New  Zealand,  and  Uruguay,  a  stationary  condition  or 
diminishing  tendency  exists  in  Ai^entina,  Australia,  Cuba,  Mexico, 
Kussia,  and  the  United  States.  Table  10  may  be  examined  for  an 
understanding  of  the  drift  of  cattle  produ<5tion  in  principal  surplus 
hide  countries  and  the  United  States. 


Table  10. — Number  of  cattle  in  selected  countries  at  a  certain  date  in  specified  years. 
[Cattle  not  on  fanns  and  ranges  includod  for  some  countries,  uniformly  for  all  years.] 


Country  and  year. 


ABOENTINA. 

1888 

1895 

1908. 

1909 

1910 

1911 

1912 

1913 

AUSTRALIA. 

1890 

1894 

1895 

1897 

1899 

19C0 

1902 

1905 

\*m 

1907 

1909 

1910 

1911 

1912 4 

BRAZIL. 

Latest  and  best  estl 
mate 

CANADA. 

1891 

1901 


Number  of 
cattle. 


21,961,657 
21,701,526 
29.116,625 
27,824,609 
28,827,900 
28,780,108 
29,016,000 
28.500,000 


10,299,91.3 

12.311,617 

11,767,488 

10,832,467 

9,645,690 

8,640,225 

7,0i>2,742 

8,528.331 

9,319.409 

10,128,480 

11,040,391 

11.744,714 

11,828,954 

11,577,259 


30,705,000 


4,120,586 
5,372,504 


Country  and  year. 


CANADA—COntd. 

1911 

1912 

1913 

COLOMBIA. 

1896 

1909 

CUBA. 

1891 

1895 

1899 

1906 

1910 

1912 

MEXICO. 
1902 

NEW  ZEALAND. 

1891 

1896 

1897 

1901 

1902 

1903 

1904 

1905. 

1906 

1908 

1911 


Number  of 
cattle. 


6,533,436 
6.431.861 
6,656,121 


3,465,000 
4.000.000 


2,455,788 
2,485,760 
376,650 
2,560,870 
3,212,087 
2,829.553 


5.142,457 


788,919 
1,047,901 
1,209.165 
1,361,784 
1,460,663 
1,593,547 
1,736.860 
1,810,936 
1,851. 7i:o 
1,773.326 
2,020.171 


Country  and  year. 


PARAGUAY. 

1899 

1902 

1908 

1912 

RUSSU,  EUROPEAN 

1890 

1900 

1908 

1910 

1911 

UNITED  STATES. 

1890,  June  1 

1900,  June  1 

1910,  April  15 

1911 

1912 

1913 

1914 

URUGUAY. 

1900 , 

1908 

VENEZUELA. 

1909 


Number  of 
cattle. 


2.283.000 
3,104.453 
5,500.000 
3.500,000 


28,541,400 
34,483,900 
32,139,378 
34,015,715 
33,290,223 


51.303,572 
67,719.410 
61,803,866 
60.502.000 
57,959,000 
56.527,000 
67.592.000 


6,827,428 
8,192,602 


6,000,000 


The  diminishing  marketings  of  cattle  since  1907,  and  especially 
since  1910,  in  Chicago,  Kansas  City,  Omaha,  St.  Louis,  Sioux  City, 
St.  Joseph,  and  St.  Paul,  tell  the  tale  of  a  diminishing  hide  production 
in  this  country.  As  Table  11  shows,  the  number  of  cattle  received 
at  those  markets  in  1900  was  7,179,344,  and  the  number  steadily 
increased  to  9,590,710  in  1907.  There  was  a  marked  decline  to 
8,827,360  cattle  in  1908,  followed  by  a  gain  in  the  next  two  years, 
but  since  the  marketing  of  9,265,408  cattle  in  the  cities  named  in  1910 
the  decline  has  been  rapid  to  7,904,552  cattle  in  1913.  During  the 
first  half  of  1912  the  receipts  of  cattle  at  these  cities  were  3,268,228; 
of  1913,  3,324,201;  and  of  1914,  2,994,501  cattle. 
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Table  11. — Markelings  of  cattle  and  calves. 
[Combined  receipts  at  ChJoago,  Kansas  City,  Omaha,  St.  Louis,  8kmx  City,  St.  Joseph,  and  8t.  Paul.] 


Year. 


1900 
1901 
1902 
1903 
1904 

1905 
1906 
1907 
1908 
1909 


Number. 


Cattle. 


7,179,344 

7,708,839. 

8,375,408 

8,878,789 

8,690,699 

9,202,083 
9,373,826 
9,590,710 
8,827,360 
9,189,312 


Calves.* 


s 304,310 

«  356, 952 

617,702 

560,659 

613,034 

730,639 
796,798 

834,781 
854,687 
868,664 


Year. 


1910 

1911 

1912 

1913 

Jan.  to  June: 

1912 

1913 

1914 


Nunftber. 


Cattie. 


9,266,406 
8,768,456 
8,169,888 
7,904,562 


3,268,228 
3,324,201 
2,994,501 


Calves.* 


981,309 
976, 176 
900,526 
740,662 


477,465 
371,662 
345,783 


1  Receipts  at  Chicago,  Kansas  City,  St  Joseph,  St  Paul,  and  Sioux  City.    No  returns  for  Omaha  and 
St.  Louis. 
>  No  data  for  Sioux  City. 

The  trend  of  the  calf  slaughter  in  this  country,  which  has  been 
regarded  as  excessive  in  recent  years,  is  shown  in  Table  11  by  the 
receipts  of  calves  at  the  seven  cities  mentioned  from  1900  to  1913  and 
during  the  first  half  of  1912,  1913,  and  1914.  From  1902,  when 
517,702  calves  were  received,  the  receipts  increased  to  981,309  in  1910, 
or  nearly  doubled  in  eight  years.  The  decline  during  the  three  years 
since  1910  has  been  more  marked  than  the  increase  during  the  three 
years  preceding.  During  the  first  half  of  1914  the  receipts  of  calves 
at  the  seven  cities  were  only  about  two- thirds  of  the  number  in  the 
first  half  of  1912.  While  farmers  may  be  raising  more  calves  to 
maturity,  it  may  be  true  on  the  other  hand  that  fewer  calves  are  bom. 

Apparently,  the  leather  industries  in  this  country  may  reckon  on  a 
diminishing  supply  of  cattle  hides  from  the  United  States  foi*  present 
purposes,  and  will  need  to  depend  on  a  redistribution  of  the  world's 
supply  in  international  trade,  not  only  for  any  increase  of  imports 
but  to  prevent  a  great  decrease. 


The  Fruit  Commissioner's  Branch  of  the  Canadian  Department  of 
Agriculture,  under  date  of  July  13,  1914,  reports  that  the  1914 
Canadian  apple  crop,  from  current  indications,  will  be  above  average, 
and  one  that,  with  proper  attention  given  to  distribution  and  mar- 
keting, will  return  to  the  growers  satisfactory  figures. 

On  April  1,  1914,  there  were  in  the  United  States  postal  service 
43,068  riu-al  free  delivery  routes  with  a  total  length  of  1,045,903  miles, 
and  12,090  ''star"  routes  having  a  total  length  of  154,427  miles; 
hence  more  than  1,000,000  miles  of  country  roads  are  traversed  regu- 
larly by  United  States  mails. 
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Table  12. — Com  and  wheal:  CondUion,  forecast,  and  priee  ofcom,  and  price  of  all  uheat^ 

Aug.  ly  1914 f  y^h  comparisons. 


Btato. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts. 


Cofmectioat. . . 
New  York.... 
New  Jersey . . , 
Pennsylvania. 
Delaware 


Maryland 

Vfrginia. 

West  Virginia.. 
North  Carolina. 
South  Carolina. 


Georgia.. 
Florida.. 

Ohio 

Indiana. . 
Illinois.. 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas 

Kentucky 


Tenn^see. . 
Alabama. . . 
Mississippi. 
Louisiana.. 
Texas 


Oklahoma. 
Arkansas.. 
Montana.. 
Wyoming. 
Colorado.. 


New  Mexico. 

Arixooa 

Utah. 

Nevada 


Idaho 

Washington. 

OreRon 

California. . . 


C-orn. 


Condi- 
tion 
Aug.  1. 


Pc 
82 
87 
S8 
90 
Rhode  Island 93 


I  »rf  • 
o»    lo  > 


84 
86 
93 
90 
87 

89 
82 
7« 
83 

76 

78 
76 
80 
67 
65 


Michigan 86 

Wisconsin 92 

Minnesota ,  89 

Iowa 

Miraouri 


United  States.. 


91 
G8 

87 
78 
82 
74 
62 

70 
69 
69 
72 
64 

42 
58 
91 
83 
97 

99 
95 
97 
97 

89 
89 
89 
93 


P.C. 

88 
89 
88 
89 
93 

91 

82 
87 
87 
88 

87 
87 
89 
87 
85 

88 
87 
85 
85 
83 

80 
83 
84 
84 
80 

82 
85 
80 
72 
85 

86 
86 
83 
83 
75 

ib 

82 
87 
85 
84 

84 
87 
92 
95 

92 

90 
91 

88 


74.8 


Forecast  from  con- 
dition. 


3* 
< 


BushfUA 

630 

877 

1,822 

2,160 

430 

2,613 
20.131 
10,877 
61,227 

6,341 

24,193 
46,469 
19, 471 
51,767 
33,022 

55,501 

8,366 

137,592 

149,212 

289,171 

60,387 

66,470 

90,566 

396, 341 

181,856 

13,057 

74, 749 

195,698 

133, 478 

76,»42 

69, 178 
44.593 
50,408 
36,252 
115, 154 

50,274 

36,236 

1,081 

480 

10,979 

2,643 

607 

366 

34 

«05 

993 

627 
2,288 


ButheUA 

626 

840 

1,802 

1,963 

416 

2,707 
19,673 

9,710 
58,540 

5,886 

22,237 
44,644 
19,863 
49,881 
35,629 

55,293 

8.146 

146,906 

189,448 

376,016 

63,822 

62,730 

82,426 

4(M,796 

207,444 

12,607 

85.494 
217,028 
138,800 

96,086 

77,720 
48,.T72 
6.3,3.33 
42,798 
138,611 

73,744 

40,817 

1,004 

527 

10,644 

2,478 

592 

359 

34 

585 

972 

634 

2,386 


Final  estimates. 


BushelaA 

608 

814 

1,665 

1,944 

402 

2,348 
15,020 
10,S62 
67,067 

6,206 

22,110 
51,480 
22,692 
55,282 
88,512 

63,023 

10,125 

146,250 

176,400 

282,150 

56,112 

66,825 

96,000 

338,300 

129,062 

10.800 
67.320 
114,  laO 
23,424 
74,825 

68,676 
55,360 
63,000 
41,800 
163,200 

52,250 

47,025 

882 

498 

6,300 

1,572 

476 

340 

34 

448 
952 
598  ] 
1,815 


ButhclsA 

694 

967 

1,792 

2,041 

430 

2,756 
18,682 
10,157 
56,524 

6,089 

22,211 

46,959 
20.137 
47,884 
31,564 

63,482 

8,628 

154,651 

186,900 

366,883 

54,829 

56,346 

76,584 

352,236 

200,860 

6,938 

60,509 

164,878 

129,700 

92,543 

80,767 
49,107 
51,103 
35,131 
120,286 

75. 412 

48,439 

638 

268 

6,409 

1,838 

457 

254 

20 

382 

800 

542 

1,745 


81. 9  2, 6C 4, 214   2,916,572  ;2, 446, 988 


2,708,334 


Price  Aug.  1. 


1—1 


Ct3. 
86 
83 
81 
91 

108 

79 
80 
79 
81 
80 

77 
92 
90 
100 
99 

96 
95 
74 
72 
72 

71 

67 
58 
64 
78 

61 
60 
64 
77 
91 

98 

100 
92 
90 
88 

75 
89 


100 
71 

79 

125 

76 


82 
70 
67 
82 


eo 


76.8 


Cts. 
75 
72 
74 
80 

100 

73 
71 
73 
73 

76 

67 
82 
77 
93 
96 

98 
95 
62 
61 
61 

63 
69 
52 
64 

65 

53 
50 
57 
66 
76 

76 
89 
86 
84 
09 

63 
7S 
77 
40 
64 

71 
118 

67 
116 

77 

76 
82 
81 


65.4 


9 


Ct3. 

81 
78 
78 
83 
98 

79 

77 
78 
77 
76 

76 
87 
86 
97 
100 

99 
96 

6H 
65 
64 

69 
Co 
58 
59 
71 

63 
58 
59 
66 
80 

83 
94 
90 
83 
79 

69 
84 
111 
75 
72 

99 
108 

85 
109 

85 

85 

100 

87 


All  wheat. 


70.6 


Price  Aug.  1. 


Cts. 
100 


110 


88 
89 

85 
84 

84 
90 
90 
94 
110 

112 


79 

78 

77 

81 
85 
81 
73 
72 

81 
80 
68 
68 

78 

80 
118 

78 
100 

70 

68 
71 
70 
101 
76 

94 
95 
72 
86 

71 
70 
77 
90 


76.5 


101 


93 
100 

88 
86 

84 

92 

98 

101 

116 

114 


85 
82 
SO 

85 
83 
80 
78 
70 

76 
76 
71 
75 

85 

90 

108 
100 


83 

70 
82 
70 
82 
72 

76 

106 

74 

90 

73 

73 
75 
91 


i  1. 1 


115 


101 

106 

96 

W 

04 

100 
106 

loe 

123 
123 


M 
91 
90 

04 
96 
96 
88 
S7 

96 
92 
8t 
84 
94 

99 

113 
106 


96 

84 
96 
92 
106 
04 

107 

104 

87 

109 

81 

81 

87 

100 


91.1 


i  Thousands  (000)  omitted. 
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Table  13. —  Winter  and  spring  wheat:  Preliminary  estimate  o/prodtuUion  qf  winter  wheat; 
condition  and  forecast j  Aug.  i,  1914y  of  spring  wheat ^  with  comparisons. 


State. 


Maine 

Vermont 

New  York 

New  Jersey..., 
Pennsylvania. 


Delaware 

Maryland 

Virginia 

West  Virginia. . 
North  Carolina. 

South  Carolina. 

Georgia 

Ohio 

Indiana 

Illinois 


Michigan... 
Wisconsin., 
Minnesota.. 

Iowa 

Missouri.... 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas 

Kentucky 


Tennessee. . 
Alabama. . . 
Mississippi. 

Texas 

Oldahoma. 


Arkansas 

Montana 

Wyoming... 

Colorado 

New  Mexico. 


Arizona. 
Utah.... 
Nevada. 
Idaho... 


Washington. 

Oregon 

Calffomia... 


United  States. 


Winter  wheat. 


Yield 
per  acre. 


Bu. 


22.  b 
18.0 
18.2 

20.5 
21.5 
14.0 
15.0 

a.  5 

11.5 
12.0 
18.5 
17.4 
18.8 

20.0 
21.5 
19.5 
21.  f5 
17.0 


14.0 
19.3 
20  n 
16.5 

15.0 
13.0 
13.0 
13.0 
19.0 


> 

03 


6 


Bu. 


18.7 
17.4 
16.9 

16.0 
15.7 
li.9 
12.5 
9.6 

9.5 

9.8 

15.5 

15.1 

15.6 

15.4 

IS.  8 

20*6 
13.6 


13. 

23. 

24.0 

25.0 

25.0 

28.0 
25.0 
29.0 
27.5 


27.2 

22. 

18.3 


19.1 


18.1 
1.3.4 
12.1 

10.7 
10.9 
11.8 
11.6 
11.5 

10.7 
27.3 
26.9 
23.3 
20.9 

28.8 
22.4 
24.3 
27.6 


26.3 
9 
14.8 


0l22 


15.0 


t5 


Bu.i 


8,100 

1,422 

23,878 

2,337 

13,168 

10,906 

3,540 

7,026 

920 

1,680 

38,666 

43,239 

48,429 

17,580 

1,828 

800 

10,346 

43,333 


966 

60,274 

162,975 

12,292 

10,635 

403 

13 

14,066 

46,835 

1,418 

11,063 

984 

4,850 

1,050 

868 
5,575 

522 
9,322 

32,667 

13,684 

7,466 


675, 116 


a 


mm  ..^ 


Bu.^ 


7,614 

1,232 

21,915 

1,971 
10,356 
9,815 
3,170 
6,592 

863 

1,638 

38,456 

42,966 

44,374 

16,104 
1,778 


10,897 
40,835 


Final  estimates. 


eo 

1-4 


Bu.^ 


6,800 

1,408 

21,862 

1,638 
8,113 
10,608 
3,055 
7,078 

972 

1,708 
35,100 
39,775 
41,888 

12,776 

1,749 

810 

10,530 

39,586 


68.238 

151,050 

10,986 

9,166 

380 

13i 

14,282 

43,138 

1,289 
13,276 
1,194 
5,457 
1,041 

903 
6,914 

445 
9,823 

32,632 

16,227 

7,946 


652,976 


900 

68,125 

86,515 

9,860 

8,400 

374 

14 

13,650 

17,500 

1,313 

12,288 

1,000 

4,220 

651 

928 
4,600 

368 
8,494 

32,400 

12,305 

4,200 


623,661 


coin 


Bu.^ 


Spring  wheat. 


Condi- 
tion, 
Aug.  1. 


P.C 

95 
95 


6,793 

1,476 

21,290, 

1,817 
9,290 
9,171 
2,952 
5,936 

761 

1,382 

29,238 

30,668 

33,640 

14,220 

1,591 

J  810 

6,272 

31,048 


2900 

45,392 

73,676 

9,037 

7,718 

297 

59 

8,863 

17,224 

999 
7,636 

664 
3,762 

630 

642 
3,311 

817 
8,600 

24,609 

12,965 

7,047 


441,212 


87 
63 
80 


81 
69 
70 
79 


85 
80 
94 
98 

85 
97 
98 
92 

89 
86 


76.6 


§f 


i 


P.C. 

95 
90 


Forecast  from 
condition. 


Bu.i 


77 
27 


BuA 


76 
24 


86 
83 
86 


76 

78 
78 
63 


1,783 

46,148 

4,978 


88,513 

36,613 

4,130 

822 


87 
89 
85 
86 

90 
95 
97 
90 

82 
83 


10,210 
1,320 
7,442 

760 


1,979 

820 

5,603 

22,546 
3,349 


80.1 


Final  estimates. 


2 


Bu.i 


76 
24 


«<^ 


•2 


1,869 

62,000 

5,602 


96,871 

48,176 

6,423 

857 


10,800 

1,476 

7,391 

7601 


1,979 
812 

6,686 

21,819 
3,382 


1,916 

67,230 

6,865 


78,855 

33,075 

4,200 

468 


8,385 

1,250 

6,460 

670| 


1,820 

713 

6,600 

20,900 
3,412 


236,120  274,003)  239,819 


JJa.i 


77 
24 


1,71» 

59,8S9 

5,548 


90,231 

38,768 

3,687 

618 


6,618 

1,019 

6,266 

477 

48 

1,853 

568 

4,483 

22,227 
3,399 


246,479 


1  Thousands  (000)  omitted. 


2 1913  only. 


THE  AGBICULTUBAL  OUTLOOK. 


I  Thousands  (OOO)  oi 
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Table  35. — Rye  and  buckwheat:  Acreage,  produHion,  qiuihty,  and  price  of  rye;  acreage^ 
condition,  forecast^  and  price  of  buckwheat,  with  comparisons. 


State. 


Maine 

VevT  Ilampshire. 

Vermont 

Massachusetts 

Rhode  Island 


Connecticut.., 

New  York 

New  Jersey... 
Pennsylvania. 
Delaware 


Maryland 

Virginia 

West  Virginia.... 
North  Carolina. . . 
South  Carolina. . . 


Georgia, 
Florida. 
Ohio.... 
Indiana. 
Illinois.. 


Michigan.. 
Wisconsin. 
Minnesota. 

Iowa 

Missouri... 


North  Dakota. 
South  Dakota- 
Nebraska 

Kansas 

Kentucky 


Tennessee. . . 

Alabama 

Mississippi., 
Louisiana... 
Texas , 


Oklahoma. 
Arkansas.. 
Montana.. 


Wyoming. 
Colorado.. 


New  Mexico. 

Arizona 

Utah. 

Nevada 


Rye. 


Preliminary  eeti- 
mates. 


£ 


Acrei^ 


Bu. 


1 
3 


20.0 
10.0 


719.0 

12917.7 

7018.0 

280  17.5 

l'l7.i 

23117.0 
58ii;j.O 
17114.5 
46|10.0 
311.5 


13!  9. 2 


94  16.5 
99!  Id.  3 
49|16.2 

379  16.0 

41217.0 

279,18.8 

59  19. 0 

17|15.0 

131117.1 
5017.0 

12216.0 
5019.8 
22  13.7 


21 
1 


13.0 
13.0 


14.8 


616.0 
111.0 

10,21.0 
416.0 

21  17. 5 


3 


J&tt.l 


ao 
57 


133 

2,283 

1,960 

4,900 

18 

391 
754 
246 
460 
34 

120 


1,551 

1,614 

794 

6,064 
7,004 
5,245 
1,121 
255 

2,240 
850 

1,952 
990 
301 

273 
13 


30 

96 
11 

2101 
64 

368 


Bu.i 


Quality. 


P^ 


19    961 
54     96 


141 

2,245 

1,197 

4,506 

14 

408 
596 
201 
427 
28 

105 


> 

OS    . 
I.  o 

6 


P.C 


94 


1,082 

1,176 

SI9 

5,660 

5,990 

4,998 

703 

233 

841 
301 
080 
349 

278 

202 
10 


97 

95! 
95, 
98 

95 
94 
95 
94 
90 


97 
94 
94 
94 
03 

92 
91 


Price, 

Aug.  1. 


1.!!. 
09 


Buckwheat. 


a, 


CU,  Cts. 


85.. 
76.. 
921    081 
105 


96 
71 
70 
72 


95 
82 
82 
79 


80     77 


70 
83 


92  79 
91  94 
90,  179 


93     91 


94  93 

95i  92 

94  92 

I 

96  93 


95     ffi2     56 


91,    91 
90     93 


100 


64 
57 

59 

57 


50 
63 


73 
83 

86 

99 

147 

143 


93  91i    66 

92  90     45 

90  901... 

91  91  47 
04  88|  64 
03  89     74 


96     90 
91i    88, 


86     85     95 


20 

45  93  87 

101  911  87 

172  97  95, 

42|  02  97 

312  98  02 


89 
90 


73 
92 
69 
85 
64 


75 
70 
73 

70 
70 
64 
67 
79 

62 
62 
61 
72 
85 

90 
133 


100 

84 
99 
78 
84 
73 


P.C 

05 

102 

95 

102 


95 

98 

100 

100 

90 

99 
102 

96 
100 


110 

100 

05 

09 
06 
100 
05 
00 


100 
135 


98 


5 

o 
Eh 


Acrea^ 
12 

1 
8 
2 


3 

274 

10 

280 

3 

11 
23 
36 

0 


Condi- 
tion, 
Aug.  L 


I 

■s 


05 
95 
92 
96 


94 

91 

94 

901 

81 

90 
76 
87 
80 


20 

6 
4 

59 
17 

61 
C 
2 


85 
65 
86 

88 
92 
90 

87 
601 


85 
70 


75 


6 


Pjc. 
03 
93 
90 
01 


92 
88 
86 


_      I   Price, 
^  2  I  Aug.  1. 


leo 


ca 


si    ' 


Sf 


382 

199 
44 


50 

6,358 

244 


90,  5,022' 


BuA    a*.  Ct9. 

423'    70]    79 

20(....      758 

200j    S&    87 

39j....     » 


90 

91 
92 
94 
89 


89 

88 
84 

85 
86 
88 
86 
84 


52 

206 
375 
783 
155 


86 
85 


91 


374 
66 
75 

986 
280 
106 
90 
216 


19 
12 


42 


56 

6,766, 

247 

5,804 

65. 

198' 
443^ 
792 
1781 


110  07 

85,  81 

105'  06 

7&  74 


76  80 

OOi  fH 

80  78 

82  83 


1,051     79     72 


171 
12 


45, 


80 


106 


83 


Idaho 

Washington. 

OreR<m 

California... 


1317.5 


228 


106     09     97 


:i20.0 

N  19.  7 

21  16.0 

8  20.0 


60 
158 
336 
160 


72 


55 


60  97  07 
140,  96  94 
2851    94     95 


117,    08     93     94i    88; 


65     73 

65     84, 

100,  93' 


United  States 


2,53316.8 


42,664     34,011  94. 092. 8  61.0  73. 4'98.0 

1  I        ,        i        1        I 


796 


88.8 


89.  li  17, 091 


16, 597  81. 2  77.0 


1  Thousands  (000)  omitted. 
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Table  16. — Potatoes:  CondUtonj  forecast,  and  price,  Aug.  1,  1914,  with  comparisons. 


State. 


Potatoes. 


Condi- 
tions 
Aug.  1. 


Maine 

New  Hamp- 
shire  

Vermont 

llassachUMtts 
Rliode  Island 

Connecticut.. 
New  York... 
New  Jersey . . 
Pennsylvania 
Delaware 

Maryland 

VirsbiJa 

West  Virginia 
Nortli  Caro- 
lina  

Sooth   Caro- 
lina  


PxJP.c. 


Qtoim. 
Flor&i. 
Ohio.... 

Indiana. 
Illinois.. 


Miciiigan.. . . . 
Wisconsin..,. 

Minnesota 

Iowa 

Missouri 


North  Dakota 
South  Dakota 

Nebraska 

Kanjtts. ..... 

Kentucky 

Tomessee.... 

Alabama. 

Mississippi... 

Louisiana 

Texas 

Oklahoma. . . 
Arkansas. ... 

Montana 

Wyoming 

CoJ<»^o 

New  Mexico . 

Arizona 

Utah 

Nevada 

Idaho 

Washington.. 

Oreeon 

Callfomia.... 

United 
States.. 


97 

97 
d7 

94 
90 

97 
91 
81 
83 
70 

60 
63 
60 

67 

65 

70 
86 
70 
51 
50 

86 
90 
86 
76< 


86 
80 
74 
64 
33 


65 
66 


76     81 


75 


87 
86 
89 

98 
92 
87 
98 

85 
88 
90 
92 


91 

89 
88 
86 
85 

85 
85 
79 
83 
81 

81 

861 

85 

84 

81 

80 

84 
80 

77 
75 

83 
83 
84 
80 


45<    76 


84 
84 
77 
71 
84 


44     84 


84 
84 


74 


75     73 
01     81 


90 
89 
86 

79 
81 
92 
96 

92 
90 
93 
89 


79. 0^83.1 


Forecast  from 
condition. 


9 


29,178 

2,474 

3,638 

3,563 

744 

3,026 
40,076 

9,539 

23,295 

900 

3,264 
7,079 
3,640 

1,634 

670 

781 

1,216 

11,945 

4,360 

6,634 

38,101 

35,568 

30,841 

13,406 

3,915 

6,190 
4,960 
8,658 
4,193 
1,649 

1,606 

1,133 

832 

1,587 

2,739 

2,113 
1,391 
6,4?2 
1,733 
9,372 

1,133 

106 

3,4n 

1,930 

6,491 

8,826 

6,394 

10,312 


369,634  360,614 


3 


27,085 

3,143 

3,150 

3,256 

658 

3,621 
36,737 

8,346 
22,383 

847 

3,225 
6,148 
3,006 

1,693 

656 

764 

1,149 

11,888 

5,145 

7,738 

37,099 
33,197 
28,613 
13,377 
4,402 

6,454 
5,362 
9,582 
4,774 
2,422 

1,839 
l,liM 
804 
1,673 
3,605 

3,237 
1,401 
5,565 
1,755 
9,532 

993 

99 

3,574 

1,»40 

5,409 

9,248 

0,311 

10,474 


Final  esti- 
mates. 


S 


Bu.i 
28,160 

2,074 

3,175 

2,835 

650 

3,208 
26,640 

8,930 

23,320 

957 

3,741 
9,870 
3,984 


2,400     2,349 


800 

973 

912 

10,240 

3,975 

6,750 

33,600 

32,155 

30,250 

7,200 

3,230 

5,100 
4,680 
5.664 
2,920 
2,4o0 

2,432 

1,512 

960 

1,750 
2,340 

1,920 

1,800 
5,040 
1.680 
9,200 

612 

75 

3,000 

1,760 

6,780 
7,380 
6,750 
8,092 


1^ 


BuA 

28,077 

2,298 

3,414 

2,922 

600 

2,437 
36,288 

8,438 

22,653 

946 

3,383 

8, 137 


Price,  Aug.  1. 


Cts. 
87 

114 

73 

120 

103 

102 
95 
71 
97 
87 

84 

87 


3,889i  117 


816 

028 

918 

16,193 

7,222 

9,921 

35,273 
31,625 


102 

137 

115 
130 
114 
116 
126 

87 
69 


25,88.5;  62 


13,227 
6,034 

4,797 
4,217 
7,231 
4.148 


2,601 
1,345 
801 
1,457 
2,691 

1,604 
1,919 
4,215 
1,094 
8,161 

644 

97 

2,722 

1,369 

5,232 

8.636 
6,408 
9,375 


331,525,356,627 


97 


a 

9 


eta. 

45 

75 
75 
99 
75 

101 

74 
70 


to 
Ctn. 

4  4 

91 

83' 
109, 

96| 

no' 

86! 


Sweet  potatoes. 


Condi- 
tion, 
Aug.  1. 


P.e. 


P.C. 


72 
38 
51 

86 


88 

90 

102 

101 


4,0001  115 


43 

70 
87 
90 
86 


108 

87 

104 


87 
113 

76 

no;  87 

83     60 


81 

71 

78 
65 


128 

175 
75 
70 

79 
70 
69 
60 


87.1 


109 

120 

75 

85 

49 
68 
60 
60 


81 
^i     91 

55|     77 


66'     82     85 
71i    80     80 


82,    88 

73'    84 

139   117 

IO4I  114 
114'  125 

811  06 
82'  98 
90     97 


85 

76 

74 

103 


121      88!    96 


88i 
113 
113 
109 

93 


123     77  83 

123i  103  103 

8S  101 

75  79 


106, 

105 
96 
104 
133 
105 

132 

132 

86 

126 

84 
84 
861 
85 


69.288.3 


84 
91 
84 


76 

80 

76 

80 
85 
75 
72 
54 


79 
63 


82 
71 

70 
71 

68 
77 
70 

65 
65 


95 


75.5 


^1 


o 


BuA 


Final  esti- 
mates. 


00 


BuA 


87;  2,846 


87 
86 

85 

87 
871 


1201 
601 

966 

2,902 

192 


88  6,810 


87 

88 
90 
85 
84 
82 


85 
82 


80 

86 

87 
89 
87 
89 
77 

80 

851 


90 


86.5 


4,049 


3,174 
110 
676 

1,128 

3,5W 

182 

8,000 

4,600 


6,383  7,231 

1,986  2,310 

94  90 

91  78 

531  560 


190 
435 


472 
665 

1,343 

4,876 
3,632 
4.43:}, 
3,567; 


160 
336 


250 

675 

1,600 
6,650 
S.-'^OO 
5,100 
1.000 


4291      384       352   130 
1,287    I,800'  1,813,  115 


Price, 
July  16. 


^*     §* 


BuA 


Cts 


SjOGOi 
117 
057 


63 


099 
3,771    1151 


210 
7,737 

4,508 


7,111     90 

2,278  100 


135 
75 
93 


110 
118 
841 


135 

150 


196,... 
639   120 


437   1351 
941    100 

1,9971  105 
6,0141  85 
4,979,  80 
5,007  8S 
2,921    125 


986 


1,030 


806 


49,886  59,057  57,628 


175 


94.5 


Ct8. 


134 


83 
115 

75 

83 

96 

87 

121 

110 


106 


168 

92 

103 

95 

83 

103 

122 

134 

96 


96.0 


1  Thousands  (000)  omitted. 
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Table  17. — Flax,  rice,  and  tobacco:  Condition^  forecast,  and  price,  Aug.  1,  1914,  with 

comparisons. 


Flaxseed. 

Rue. 

Tobacco. 

State. 

Condi- 
tion, 
Aug.  1. 

Forecast,    1914,    from 
condition. 

• 
CO 

s 

1 

1 

Price. 
Aug.  1. 

Condi- 

tfc>n, 

Aug.  1. 

Forecast,    1914,    from 
condition. 

2 

1 

Condi- 
tion, 
Aug.  1. 

Forecast,    1914,    from 
condition. 

Final  estimates. 

• 

c» 
P.C. 

1. 

6 
P.e. 

• 

»-< 
Cts. 

1. 

r 

cts. 

P.C. 

P.e. 

• 

P.C. 

1. 

P.e. 

i 

1^ 

Co   1 

h 

Maine 

BuJ 

BuA 

BuA 

BuA 

Lbs.i 

Lbs.i 

X6*.t 

New  Hampshire. 

"92  "9i 

175 

175 

11,662 

165 

155 

9,466 

163 

Vermont 

•  -  •  •  • 

92 
93 

90 
88 

164 

Massachusetts . . . 

9,534 

Rhode  Tslflnd 

Connecticut 

96 
93 

91 

88 

36,457 
6,203 

28,520 
4,386 

28,337 
4,097 

New  York 

New  Jersey . 

Pennsylvania 

•  "  •  "  • 

86 

88 

45,830 

46,680 

67,361 

Delaware 



Maryland 

70 
65 
63 
70 
74 

80 
84 
68 
65 
76 

82 
82 
84 
81 
83 

88 
90 
83 
80 
82 

12,320 

93,600 

6,152 

126,000 

30,976 

1,368 

3,359 

60,795 

9,477 

428 

18,500 
154.000 

10,200 
167,600 

33,288 

1,800 

4,000 

61,425 

11,925 

560 

18,663 

Virginia 

:::::::::;:: 

135,388 

West  Virginia... 

12,76$ 

127,339 

22,027 

1.323 

North  Carolina. . 

85 
86 

90 
86 

85 
86 

86 
84 

5 
169 

38 
10 

7 
147 

16 

10 

South  Carolina. . . 

Qeonda 

Florida 

2,987 
79,966 

Ohio 

Indiana 

18,989 

Illinois 

842 

Michigan 

Wisconsin 

91 

82 
88 
80 

83 
76 
71 
82 

88 
86 

88 
78 

80 
86 
87 
76 

iii 

'm 

"ihh 

138 

152 
148 
126 
130 

175 
166 
156 
141 

171 
163 
156 
146 

91 

83 

60,999 

50,740 

"  47,807 

MinneMit^i  ,.,.,, 

2,8P3   3.150 

Iowa 

275 
56 

7,408 

2,550 

49 

328 

263 

50 

7,200 

3,060 

54 

300 

Missouri 

60 

80 

2,829 

3,315 

5,578 

North  Dakota... 

South  Dakota 

.... 

Nebraska 

K^Tisafi 

Kentucky 

60 

52 
75 
71 
93 
65 

79 

80 
87 
83 
83 
81 

244,755 

37,833 
105 

281,200 

64,800 
210 

350,602 
70,426 

Tennessee 

Alabama 

85 
80 

88 

88 

86 
86 
89 
89 

6 

40 

11,224 

8,320 

4 

42 

11,760 

9,696 

153 

Mississippi 

Louisiana 

384 
105 

270 
120 

218 

Texas 

159 

Oklahoma 

Arkansas 

85 

88 

3,366 

3,769 

70 

83 

392 

620 

471 

Mf>Pt4^nf^ 

87 

92 

3,090 

3,600 

150 

178 

Wyomine 

1"" 

Colorado 

88 

60 

50 

1 

New  Mexico 

Arizona 

..!!.!...: 

■ 

Utah 

1 

Nevada 

Idaho 

Washington 

Oregon 

Caluornia 

91 

87.6 

88.4 

747 

293 

82.1 

82.6 

150.7 

167.9 

66.5 

81.5 

United  States.. 

16,820 

17,853 

23,925 

25,744 

791,379 

953,734 

996,087 

Thousands  (000)  omitted. 
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Table  19^. — JJay  and  grasses;  conditianf  Aug.  i,  1914,  with  comparisons. 


Timo- 
thy. 

Alfalfa. 

Millet. 

1 

Kafir 
com. 

Field 
peas. 

Cow- 
peas. 

Dnie  glass 
(for  seed). 

Pasture. 

State. 

Condition,  Aug.  1. 

• 
CO 

• 

a* 

o  S 

00  eg 

P,C. 

• 

• 

ab  09 

• 

1-4 

P.C. 

e»Sp 

^1 

• 

P.C. 

It  £ 

9  E 
at.  03 

P.C. 

• 

mm 

«  2 

oboo 
P.C. 

I 

o» 

»H 

P.C. 

95 
96 
89 
92 
85 

99 
85 
8» 
86 
60 

68 

e^ 

61 

75 

861 

H 

^  OS 

Maine. 

i 
P.e.P.c. 
97'    91 
97,    90 
86     94 
90|    90 

80  91 

88     90 

841     84 

81  84 
891    85 

P.c. 

P.e. 
90 
92 
93 
93 
8» 

90 

86 
89 
88 
70 

78 
71 
81 
76 

78 

77 

P.C. 
88 
86 
85 
87 

83 
82 
86 
86 

P.C. 

p.c. 

P.C. 

90 

P.e. 

Pc 
90 

New  Hampshire 

Vermont 

*  * 

100 

100 

82 

100 

9ft 

8^ 
89 

83 

86 
81 
79 
80 
76 

82 

87 
74 
67 
50 

86 
97 
94 
86 
66 

87 

1 

84 

95 
94 
90 

90 
90 
d3 
91 
80 

92 
71 
75 
75 

84 

77 

89 

"*86 

"*79 

'"86 
83 
83 



t 

90 

Massachnsetts 

Ki 

Rhode  Lsland 

83 

^'Onneertcirt 

PQ 

New  York 

92 
91 
90 

84 

87 
75 
81 
80 
76 

75 

90 
91 
90 
90 

85 
85 
87 
86 
86 

88 

84 
88 
85 
87 

84 
83 
88 
85 
84 

88 
87 
89 
85 
84 

84 
86 
86 
80 
85 

7a 

9a 

81 
83 
85 

8& 
88 
86 
86- 
82 

8. 
86 

Ki 

New  Jersey 

711 

Pennsylvania 

Delaware 



83 

72 

75 
55 
59 
71 

84 

81 

82 

84 
87 

m 

Marvland 

80 
84 

85 
87 
84 

88 

7» 

Vfirginia. 

.  ^  _  .  . 

m 

West  Virginia 

North  Carolina. 

64 

86 

M 

«> 

South  Carolina 

80     88 

88 

Qaortda 

74 

88 

91 

Florida 

m 

Ohio 

76 
67 
60 

88 
99 
97 
85 
50 

96 
92 
91 
75 
63 

61 
78 
85 
96 
80 

80 
72 
92 
95 
99 

t06 

84 
81 
82 

89 
83 
84 
76 

82 
82 
82 
78 
81 

84 
89 
88 
90 
76 

83 
82 
92 
93 
91 

88 

89 

82 
87 

90 
97 
96 
93 

78 

96 

86 
80 

71 

4  / 

77 
70 
80 
89 

68 
77 
93 
9t 
102 

95 
92 

89 
100 

93 
95 
96 
98 

88 
87 
86 

82 
87 
86 
91 
86 

83 
Ho 
82 
80 
85 

87 
88 
86 
87 
80 

81 
86 
95 
92 

87 

90 

88 
93 

93 
94 
93 
94 

73 
67 
57 

86 
93 
92 
89 
64 

87 
80 
85 
88 
60 

67 

68 
84 
90 
84 

70 
58 
88 
65 
93 

100 

95 

100 

100 

95 
90 
90 

87 
82 
82 

83 
85 
84 
85 

78 

80 

82 
77 
81 
82 

83 
86 
83 

86 
75 

78 
82 
84 
79 
82 

84 

"96 

83 
50 
80 

91 
90 
95 
93 
55 

96 
77 
90 
90 
65 

76 
73 
70 
73 
75 

67 

86 
83 

84 

83 

84 
88 
87 
80 

..... 

85 
6^ 
62 

100 
98 
96 
81 
72 

85 
84 
83 

77 
81 
85 
80 
80 

$7    » 

Indiana 

"45 

'"80 

51 
40 

86 
94 

n 

Illinois 

79 

Michigan 

7S 

Wisconsin 

92 

83 

KX 

MtnpesotA . , 

94     M 

Iowa ................ 

771    » 

Missouri 

77 

81 

45 

91 
8S 

7a 

M 

North  Dakota 

8S 

South  Dakota 

n 

Nebraska 

87 
85 

79^ 

78 

■**82 

"■*82 
..... 

85 
87 
65 

68 
75 
73 
73 

75 

70 

64 
85 

98 
98 

100 

100 

96 

8a 

KjOLsas 

86 
85 

85 

77 
76 

75i  m 

Kentucky 

48 

55 
60 

«8j 

87 

Tennessee 

90 

Alabama 

98 

Mississippi 

..... 

94 

Louisiana 

..... 

83    e>c 

Texas 

93 

73 
74 

8O1 

82 

84 

87 
SO 

6a 

90 

06 

101 

108 
M 

100 
1(B 

92 
87 
90 
97 

84 

Oklahoma 

Kt 

Arkansas 

m 

Mcmtana 

93 

90 

100 

95 
100 
100 

95 

94 
85 
96 
97 

94 

"w 

82 

9» 

Wyoraing 

94 

Colorado 

96 

99 
92 

83 

80 
94 

90 

78 
89 
94 

89 

New  Mexico 

85 

Arizona 

•  •  •  «  • 

88 

Utah 

99 
100 

90 
91 
95 
98 

96 
96 

95 
93 

9^ 

Vi 

Nevada 

94 

Idaho 

94 
94 
92 

87 

92 

87 
73 

89 
95 
94 
90 

96 

Washington 

. 

9l 

Oregon 

96 

9f 

California 

98 

90 

87 

78.8 

United  States. . 

77.3!jM.4 

90.8 

87.8 

79.4 

84.4 

81.3 

76.2 

83.5 

1 
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Table  20. — Fruits:  Condition,  Aiig.  i,  1914t  tuith  comparisons. 


Apples. 

Peaches. 

Qrapes. 

Pears. 

Water- 
melons. 

Canta- 
loupes. 

Toma- 
toes. 

Black- 
berries. 

Rasp- 
berries. 

State. 

Condition, 

Aug.  1. 

ProdnctJou.^ 

• 

a» 

P.e. 
70 
78 
75 
79 
79 

75 
69 
86 
77 
80 

78 
76 
80 
76 
70 

75 

• 

S 

1-1 
P.C. 

67 
64 
67 
67 
67 

70 
60 
58 
58 
62 

59 
52 
49 
56 
65 

54 

Ok 

P.C. 

100 
15 
37 
20 

68 

42 
20 
89 
63 
67 

78 
58 
66 

77 
76 

86 
75 
60 
46 
60 

45 
88 
100 
65 
64 

76 
76 
87 
55 
66 

62 
62 
65 
41 
21 

10 
44 
88 
100 
96 

70 
80 
97 
76 

70 
65 
76 
87 

i 
i 

P.C. 

• 

i 

Px. 
78 
61 
60 
75 
78 

69 
50 
76 
70 
42 

72 
64 
56 
66 
60 

64 
67 
56 
47 

47 

71 

78 
75 
46 
51 

50 

i 

• 

Px. 
75 
76 
65 
74 
78 

77 
67 
62 
62 
62 

68 
61 
46 
52 
59 

57 
67 
66 
64 
44 

62 
64 

"38 
38 

•  ■  •  • 

a» 
P.C. 

93 
98 
70 
90 
80 

87 
84 
81 
83 
84 

84 
76 
77 
80 
78 

80 
74 
76 
66 
57 

85 
91 
80 
81 
61 

70 
78 
76 
78 
64 

66 
73 

73 
78 
70 

63 
65 
82 
75 
92 

90 
03 

93 
98 

71 
83 
86 
93 

73.2 

i 
1 

i 

t 

9 

P.e. 
93 
98 
93 
91 
82 

90 

83 
85 

P.C. 

91 
88 
90 
87 
90 

89 
82 
78 
80 
78 

79 
84 
76 
87 
85 

88 

o> 

rH 

P.C. 

97 
95 
95 
93 
81 

88 
84 
84 
87 
80 

84 
72 

77 
80 
65 

69 

• 

% 

Maine 

P.C. 

Px. 
88 
83 
82 
86 
84 

84 
83 
83 
78 
82 

78 
77 
70 
80 
79 

81 

Px. 

«  •  ■  • 

•  •  •  • 

"83 

•  •  •  • 

73 
82 
80 

7a 

77 

76 

74 
76 
74 
76 

81 
82 
76 
77 
77 

79 
80 
74 
78 
71 

66 
77 
71 
70 
73 

76 
78 
77 
80 

77 

72 

75 
78 

•  ■  •  • 

82 

81 
92 

88 

«  •  •  • 

88 
87 
84 
87 

Px. 
91 
73 
65 
90 
80 

88 
83 
82 
84 
85 

83 

76 
71 
79 
75 

76 
68 
76 
67 
69 

87 
92 

78 
82 
62 

76 
77 
76 
79 
62 

66 
74 
76 
77 
71 

67 
64 
81 
75 
90 

90 
94 
94 
99 

75 
82 
89 
95 

Px. 

«  •  •  • 

•  ■  •  • 

86 
84 
86 

84 
80 
80 
79 
79 

76 
75 

77 
75 
76 

76 
76 

78 
78 
77 

81 
78 
70 
80 
71 

•  ••  • 

78 
72 
71 
74 

76 
74 
74 
78 
76 

72 
76 

78 

"83 

80 
01 
86 

88 
86 
87 
88 

P.e. 
92 
90 
91 
96 
93 

00 
90 
87 
90 
79 

82 

75 
80 
78 
67 

72 
77 
80 
66 
56 

90 
93 

8» 
86 
60 

85 
80 
80 
72 
63 

66 
66 
05 
66 
6& 

63 
50 
85 
91 
96 

91 

90 
96 
88 

84 
81 
87 
93 

77.7 

P.C. 

90 

87 
91 
86 
88 

89 

86 
86 

Px. 
88 

N«w  Hampshire 

Vermont 

72 

•  *  •  * 

60 
61 

67 

58 
68 
60 

48 

63 
46 
46 
63 
60 

62 
70 
42 
45 
41 

63 

•  ■  •  * 

31 
40 

«  •  •  * 

■   a   ■   • 

37 
40 

48 

48 
66 
67 
61 
59 

66 
62 

«  •  •  • 

'*63 

62 
63 
66 
59 

62 
72 
70 
74 

78 
85 
93 
90 

87 
81 
96 
88 
95 

92 

86 
81 
89 
84 

84 

84 

86 

'M'f¥»''^**^-^  llRflttiR  -  .......... 

84 

Rhode  Island 

84 

Connectl'nit. 

86 

Now  York 

81 

New  Jersey.... ......... 

76 

Pennsylvania..... 

84'     83 

78 

'Delftw-ar^, .....,..«.,.  r .  r 

84 

80 

84 
86 
84 
84 

86 

84 

82 
81 

77 
85 
71 

72 

76 

Ifgryl^nrl. ,,,.....,.,,,. 

78 

Vir^nia 

70 

"West  Virginia • 

77 

North  Carolina 

83 

South  Carolinft. 

84 

Georgia 

89 

piorida 

Ohio 

56 
39 
33 

67 
54 
48 
24 
53 

90 
50 
46 
50 

68 

62 
50 
53 

51 
65 
75 
90 
88 

87 
80 
95 

75 

77 
84 
76 
86 

61.3 

45 
48 
44 

66 
61 
66 
52 

46 

'"68 
54 
47 
52 

61 
62 
62 
67 
61 

61 
58 
79 
70 
66 

66 

74 
59 

79 

78 
78 
78 

54.3 

88 
83 
75 

91 
88 
87 
84 
70 

95 
74 
72 
65 

78 

76 
78 
74 
90 
63 

67 
72 
100 
75 
93 

85 
90 
97 
98 

70 
88 
88 
92 

78 
81 
79 

79 

81 
81 
77 
74 

•  *  •  ■ 

80 
73 
70 

77 

71 
75 
73 

78 
75 

71 
74 

•  •  •  • 

•  •  •  ■ 

72 

72 
84 
84 
71 

85 
88 
89 
90 

87 
82 
82 

84 

84 
83 
84 
79 

76 

78 
76 
74 
84 

86 
84 
84 
83 
76 

70 
82 

86 

88 
84 

79 
87 
76 
81 

84 
88 
88 
91 

83.1 

69 
52 
49 

84 
88 
88 
65 
60 

70 
51 
56 
66 
63 

68 
66 
74 
75 
75 

58 

66 

100 

100 

100 

87 
100 

97 
102 

75 
94 
95, 
96 

70.8 

78 
75 
72 

80 

79 
78 
73 
68 

•  •  •  « 

•  •   a   • 

67 
64 
81 

87 
88 
86 
83 
75 

68 
80 

•  •  •  • 

""82 

•  •  •  • 

"*92 

•  •  •  • 

91 

92 
93 
93 

77.5 

67 
55 
63 

86 
87 
87 
75 
56 

80 
73 
60 
64 
65 

70 
62 
70 
80 
75 

57 
68 

105 

97 

100 

91 
100 

97 
101 

77 
92 
94 
94 

74 

Indiana 

74 

TUinol**.  ...r.. ,r-. 

70 

Ifichirwr 

78 

Wisconsin 

78 

MinneftotA , ,,,,,,,,,, ^ 

76 

Iowa 

69 

Minu^"H , 

63 

North  Dakota 

South  Dakota 

76 

Nebraska 

59 
63 
68 

51 
61 
60 
60 
47 

30 
55 
6!^ 
50 

87 

78 
85 
85 
80 

68 
78 
75 

84 

60.9 

47 
46 
60 

44 

63 
62 
62 
60 

50 
48 
75 

•  •  •  • 

68 

64 

77 
67 

•  •  ■  • 

74 
79 
75 
79 

61.1 

66 

Kansas 

62 

Kentii'^ky  ---  - 

75 

Tennpss^'e. ............. r 

78 

Alabama 

86 

MiBsissioDi. ............ . 

80 

Louisiana 

86 

Texas 

72 

Oklahoma 

60 

Arkansas 

77 

Montana 

86 

Wyoming 

Cok»'ado 

83 

New  Mexicx) 

Ariiona 

Utah 

89 

Nevada 

Idaho 

93 

WftAhinfftnii a .  c  X 

93 

Oregon 

93 

Oaloomia 

91 

United  Stat4w 

55.9 

54.3 

88.4 

84.4 

76.7 

7a  4 

77.5 

80. 5|  76.0 

i 

1  For  cent  of  full  crop. 
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Table  21.- 
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-Apples:  Forecast  of  production,  1914,  from  condition,  Aug,  1,  estimated 
productiony  1910-13,  and  prices,  1010-lS. 


State. 

Estimated  production,  bushels,  000  ondtted. 

Price  to  producer:  Mean  of  Sep- 
tember, October,  and  Novem* 
ber  averages. 

1914 

1913 

1912 

1911 

1910 

1913 

1912 

1911 

1910 

Maine 

6,500 
1,700 
2,500 
3,000 
300 

1,800 
36,000 

3,000 
19,500 

3,000 
800 
700 

2,300 
300 

2,100 
19,500 

2,100 
10,200 

5,400 
2,200 
2,600 
3,300 
300 

1,700 
44,000 

1.700 
12,700 

6,800 
1,600 
2,250 
3,000 
400 

2,400 
39,000 

3,100 
20,500 

3,550 
1,800 
2,700 
2,900 
300 

1,800 
17,000 

1,700 
11,600 

90 
105 
108 
116 
101 

76 
85 
70 
81 

56 
62 
66 
76 
91 

74 
48 
66 
61 

63 
66 
75 
96 
73 

70 
56 
58 
62 

68 

New  Hampshire. . . 
Vermont 

66 
81 

Maasachusetts 

Rhode  Island. 

Connecticut 

New  York 

79 
80 

80 
81 

New  Jersey 

Pennsylvania 

72 
64 

N.  Atlantic 

73,300 

41.000 

73,900 

79,050 

43.350 

»  WW       1                            , 

Ddaware 

400 

3,300 

12,300 

10,300 

7,200 

700 

1,700 

180 
1,300 
5,200 
1,000 

3,000 
260 
900 

420 

2,650 

16,000 

10,300 

7,600 

600 

1,400 

300 
2,600 
7,200 
7,800 

3,600 
4?0 
800 

350 

2,700 

12,100 

7,100 

7,200 

740 

1,400 

85 

92 

73 

113 

84 

127 

99 

65 
67 

47 
47 

60 
99 
92 

67 
47 
65 
67 

79 
124 
105 

42 

Maryland 

50 

Virginia 

60 

Weet  Virginia 

North  Carolina.... 
South  Carolina .... 
Georgia 

60 

72 
98 
92 

Florida 



*  t 

S.  Atlantic... 

35,900 

11,840 

37,970        22,770 

31,590 

( 

Ohio 

10,500 
4,000 
4,100 

13,100 
2,500 

4,800 
6,600 
8,200 
8,900 
4,000 

10,600 
4,200 
5,800 

17,200 
2,000 

18,700 

8,900 

10,600 

12,300 

3,000 

5,900 
4,900 

800 
4,200 

400 

100 
68 
69 
63 
68 

50 
68 
70 
47 

78 

50 
68 
61 
65 
72 

82 

Indiana 

72 

Illinois 

100 

Michigan 

88 

Wisconsin 

106 

N.C.E.  Miss.  R. 

34,200 

32,500 

39,800 

53,500 

16,200 

j 

1 

Minnesota 

900 

2,500 

11,700 

1,800 
7,100 
7,900 

700 

1,500 

19,200 

1,300 

9,500 

11,600 

150 

200 

7,600 

73 
82 
74 

102 
92 
46 

87 
60 
61 

146 

Iowa 

120 

Mif^wMiri .  . . , . 

68 

North  Dakota... 

South  Dakota 

Nebraska 

200 
2,200 
4,200 

320 
2,300 
2,700 

200 
2,800 
6,700 

240 
3,600 
2,400 

30 
1,400 
6,600 

116 

93 

105 

99 
81 
60 

106 
79 
80 

136 
97 

Kansas....  .  .. 

65 

N.C.W.MiaB.R. 

21,700         22,120 

81,100 

28,640 

15,980 

.•••••.• 

Kfflituckv 

7,100 

5,900 

1,200 

400 

6,900 

3,900 

900 

370 

9,600 

8,900 

1,200 

450 

0,100 

2,900 

700 

240 

5,300 

5,200 

1,000 

330 

76 

93 

97 

100 

64 
64 
86 
92 

81 

93 

96 

116 

76 

Tennessee 

70 

Alabama 

86 

Mississippi 

Louisiana 

100 

Texas 

400 
1,200 
4,000 

300 
1,100 
4,000 

500 
1,700 
5,100 

200 
1,050 
3,000 

400 
1,200 
2,700 

120 

108 

87 

08 
84 
81 

118 

107 

94 

118 

Oldahoma 

07 

Arkansas 

84 

S.  C^ahlTaI 

20,200 

17,470 

27,450 

14,190 

16,130 

Montana 

900 

840 

30 

3,300 

650 

90 

610 

160 

1,400 

6,900 
3,500 
3,000 

900 

30 

3,100 

750 

130 

680 

260 

1,650 

7,700 
4,100 
5,700 

900 

20 

,      2,700 

680 

110 

460 

100 

1,200 

3,500 
1,500 
4,700 

420 

10 

1,500 

340 

100 

410 

160 

1,250 

5,800 
3,800 
4,600 

115 

87 

116 

117 

W  vomine 

Colorado 

4,400 
900 

100 

800 

200 

1,500 

7,600 
3,300 
6,300 

97 
115 

202 
85 

162 
95 

91 

81 

102 

89 
108 

200 
82 

116 
82 

67 
67 
76 

97 
97 

208 

96 

139 

106 

96 
108 

84 

112 

New  Mexico 

ArlEona 

125 
188 

Utah 

126 

Nevada 

100 

Idaho 

08 

Washington 

Oregon 

78 
85 

California 

86 

Far  WMttflrn 

25,000 

20,480 

25,000 

15,870 

18,390 

. 

United  States.. 

210,300 

145,410 

235,220 

214,020 

j    141,640 

85.5 

62.3 

60.7 

8ai 
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Table  22. —  Vegetables  and  miscellaneous:  CondUion,  Aug.  1,  1914,  tvith  comparisons. 


Cab- 
bages. 

Onioas. 

Beans 
(dry). 

Lima 
beans. 

Broom 
corn. 

Sugar 
cane. 

Sor- 
ghum. 

Sugar 
beets. 

Hops. 

Pea. 
nuts. 

State. 

( 

Condition,  Aug.  1 

• 

• 

2 

Px. 
91 

90 
86 
01 
95 

84 
87 
87 

Px. 
89 

86 
90 
86 
87 

88 
84 
85 

-  • 

S 

P.e. 
90 

92 
80 
92 
87 

89 

86 
78 
86 
85 

84 
76 
76 
76 
68 

73 

P.e. 

87 

86 
90 
84 
85 

87 
86 

85 
88 
87 

85 

80 
90 
89 
87 

89 

• 

P.e. 
94 

96 
92 
92 
94 

85 
90 
85 
90 
70 

84 
62 
77 
70 
66 

70 

si 

P.C. 

89 

89 
90 
87 
89 

87 
87 
86 
85 
78 

79 
82 

86 
85 

84 

84 

• 

»-• 

P.C. 

94 

■   •   V    • 

99 
93 
95 

91 
89 
86 
90 

88 

85 
74 
75 
74 
60 

66 

-6 

P.C. 

92 

87 
90 
85 
87 

86 
85 
83 
84 
82 

80 
83 
86 
85 
82 

88 

• 

s 

P.e. 

Px. 

• 

P.C. 

P.C 

• 

^■* 

P.e. 

3i 

P.C. 

• 

^^ 
2 

P.C. 

P.e. 

• 

P.C. 

• 

^4 

MalTM 

p.e. 

P.e. 

Px. 

New      Hamp- 
shire  

Vermont 

*  •  •  • 

•  •  •  • 

Massachusettit.. 

Rhode  Island.. 

Connect  lent 

New  York 

85 

86 

New  Jersey 

Pennsylvania.. 
Delaware 

90     85 

78     84 

Varrl^nd 

80 

78 

Vinnnia 

West  Vireinia. . 

68     84 

70 

•  •  •  • 

83 
82 

lb 
74 

83 
85 

89 

80 

76 
68 
62 

63 

88 
83 
83 

85 

North  Carolina . 

80     85 

75     86 

1 
80     88 
86     82 
78     85 
61     81 
57     80 

83 

78 

82 
87 

84 

South  CanAina . 

.... 

82 

80 
81 

84 

86 
86 

83 

Georgia .. 

88 

Florida 

82 
75 

88 

Ohio 

88 

80 
72 
60 

89 
93 
88 
.86 
66 

80 
80 
80 
82 
73 

73 
73 
70 
76 
76 

74 
75 
88 
92 
94 

93 
90 
98 
93 

93 
90 
94 
94 

88 
86 
84 

83 
85 
86 
85 
82 

80 
82 
79 
78 
89 

90 

88 
88 
84 
80 

79 
86 
88 
92 
89 

86 
90 
93 
91 

93 
90 
92 
93 

74 
65 
65 

88 
95 
90 
82 
50 

91 
76 
78 
83 
64 

56 
60 
58 
90 
77 

70 
65 
86 
92 
97 

98 

92 

96 

102 

84 
83 
85 
94 

88.5 

87 
82 
80 

87 
86 
86 
83 

78 

80 
83 
82 
74 
82 

84 
84 
86 
85 

77 

73 
80 
92 
91 

87 

84 
87 
90 

•  •  •  • 

90 
91 
91 
89 

82 
61 
61 

89 
98 
92 
81 
51 

76 
78 
75 
75 
63 

66 
60 
65 
73 
72 

65 
60 
90 
71 
94 

100 
93 
93 

100 

86 
88 
88 
95 

87 
83 
82 

82 

86 
85 
84 
77 

74 

67 
68 

84 

80 

86 

Indiana . .  r . 

59 

48 

89 
92 
84 
77 
47 

88 
75 
76 
64 
52 

68 
59 
53 
55 
65 

43 

49 

89 

82 
80 

83 
82 
84 
82 
75 

78 
79 
74 
71 

84 

86 
82 
80 

78 
72 

65 
76 
88 

Illinois 

80 

97 

92 
96 
89 
93 

89 

87 
87 
86 
90 

Michigan 

WiaccNDsin 

921    83 
96,    85 
88     84 
66     81 

100 

87 

IfifrnAfiOtA 

Iowa.        .. 

79 
66 

88 
76 

Missouri 

North  T)akot4i-, 

South  Dakota.  ■ 

87;    88 
88     83 

Nebraska 

78 
73 
83 

83 
86 
85 

84 
77 

09 

n 

91 
83 
64 

67 
70 
59 
95 

88 

75 
60 

80 
75 

78 

83 
83 
81 
83 
76 

76 
82 

94 
90 
77 

"88 
82 

KanwSr    ...... 

89 
66 

70 

81 
82 

&5 

Kentucky 

Tennessee 

65 

56 
79 
79 
84 
76 

66 
68 

83 

Alabama 

72 
74 
75 
76 

88 
87 
89 
83 

73,    85 
70,    83 

78     87 
85     81 

70     83 
65     85 

1 

89 

Mississippi 

TiOiiisiana.. ,  . . , 

1    . 

86 

88 

Tflras  ,      ,    ... 

81 

Oklahoma .... 

77 

Arkansas, 

70 

86 

70 
92 

83 

MnntATin. 

04 

Wyoming 

Colorado 

92     90 

t 

95     95 
95     ^0 

•  •  •  • 

94 

93 
90 
96 
92 

89 
87 
89 
92 

79.3 

88 

84 
88 
92 
90 

91 
88 
92 
91 

83.3 

89 

•  •  •  • 

95 
96 

82 

95  84 

98     85 

96  87 
98     92 

1 

90 
80 

New  Mexico. . . 

95 
91 

99 

85 
92 
94 

•  •  •  • 

73 

Ariiona 

84 

Utah 

90 

Nevada 

88 
95 

Tdfthn , . .    ,      , . . 

91 
90 
92 
91 

94 

.... 

Washington.... 
Oregon 

90     94 

93     92 
92     89 
90,    93 

93 

fiO 

Oal&mia 

1 

90 

97 

90 

83.3 

United  States 

80.6 

86.3 

86.9 

76.3 

83.9 

76.1 

76.1 

76.6 

88.5 

74.1 

92.489.4 

89.8 

89.8 

82.6 

85.1 

u 
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Tablb  23. — Prices  paid  to  producers  of  farm  products,  by  States. 


State. 


.  «  •  •  •  * " 


ICaine 

New  Haini)sliire 

Vermont 

Massachusetts. 

Rhode  Islaud 


Connecticut. . 
New  Yoilc.-. 
New  Jersey.. 
I'euasylvania 
Delaware 


Maryland . . . 

Virginia 

West  Virginia 
North  Carolina. 
South  I'arolJna 

Oeoii^ia 

Florida 

Ohio 

Indiana 

Illinois 


Michigan, 

Wisconsin 

Mhinesota 

Iowa. 

Missouri 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas. 

Kentucky 

Tennessee 

Alabama 

Mississiippi 

Louisiana 

Texas 


Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexjeo... 

Arizona 

Utah 

Nevada.,.-... 


Idaho 

Washington. 

Orf^on 

California... 


July  15, 1«14. 


Hogs. 


Beef 
J  cftttfte. 


1.1  • 

cs  e< 

•  > 


a* 


03   tkO> 


SheepL 


DdOan.  \DclUar9. 
7.50  7.25  7.50f<i.76: 


es  tx, 

OkO) 
>     > 


Dmajs. 


Milch 
cows. 


Down, 


4.00|4.4SiS2.U0  48;78 
8. 30 7. 92  7. 90to. 05 0. 504. 93it>2. 00 51. 25 
7.70  7.02  6.00  4.95  4.3013.78 
9.20^.  307.50  0.33. ...I., 
9.60  8.50  7.707.67  5.10!. 


57. 0047.40) 
70.0051.W' 
75.0061.67'. 


8. 007.927.00  5. 00.. ..',5. 
7.  70  7. 00  6. 30j4.  «0  3. 90^3. 
7.^7.35  0.50  5.15  4.30  4. 
8. 20  7. 55  5. 20  4. 12  5.00-4. 
7. 50  7. 22  4. 80  4. 20  5. 6014. 

I        I        I        I 
8. 00r7. 05  4. 803. 85  4. 00  4. 

7. 10  €.  65  5. 50  4. 62  6. 00  4. 

8.20  7.58  7.205.82  4.5013. 

8. 20  7. 55  6. 90  5. 45  4. 10  3. 

8.10  7.407.00^.804.50  4. 


K).  30  8. 67  9. 00:8. 30  9. 001 ....  68. 70  59. 17 
8. 00  7. 35  6. 20' 5. 2S  4. 5U  4.08;^.  00  54. 15 
8. 30  8. 18  7. 20  6.  Go  ....  5. 22  72.  .50^1. 40 
8. 30  7.  70  7. 506. 30  5. 40'4.  78  63. 60  48. 70 
8. 00  8. 17  6. 50;5. 20  5. 30  4. 93  56. 00  41. 90 


0038.82 
00  37. 85 
7042.20 
00«.08 
7035.65 

I 
3032.82 
7038. 72 
4049.18 
50-46.06 
00«).98 


20  50. 
9048. 
00  52. 
12'40. 
8241. 

17*38. 
47i47. 
8861. 
70  55. 
05-62. 


7.80  7, 
7. 70  7. 
7-50  7. 
8.007 
7.70  7. 


L 


6.90 
7,50  7 

7. '90  7 
?.*)()  7 
7.<K)7 


20  <i. 
30  5. 
10  «. 
827. 
106. 

585. 
02  6. 
05  7. 
15  7. 
106. 


80  5. 18  4. 704. 2862. 00  40. 65 
80  4. 70  4. 8013. 95  66. 46  49. 52 
00  4.40  4.4>04. 25^.  1044. 15 
70  5. 95  4. 50  4. 35l6S.  0049. 45 
90  5. 484. 403. 95156. 6OI45. 68 


904.38  5.004.50 
60,6. 15  5. 00,4. 204^5. 6045. 40 
10  5. 08  <i.  00  4. 80  67. 0048. 60 
00  5. 55  5. 30'4. 45  61.  CO  47. 20 
50  4.85  3.703.48.52.00^08 


7. 306. 70S.  804. 253. 803. 5047. 5037. 10 
7. 00  6.  70  4. 40 3. 30  4. 803. 90  39.  («  30. 80 
«.  40  6. 40  4. 50  3. 42  4. 00  3. 8241 .  50  30.  SO 
6.90  5.92  5.504.224.903.75140.0633.70 
7.20  6.02  5. 70'4, 28  5.00  4. 15  54. 3043. 42 


7.306.925. 
6.205.82  4. 
7.50  7.626. 
7. 20  7, 20,7, 
7.70  7.20  7. 

'        I 
8.00  7.25  7. 
7.50  7.47*6. 
7.00  6.9Si(». 
8.30  7.57^-1. 


704.405. 
903. 70  3. 
90  5.58  5. 
30  5.125. 
00  4. 68  5. 


L 


005.22 
20  5.273. 
10  5.205. 
305.62' 


104.20  55. 
303.70  43. 
00  5. 98178. 
8014. 92m 
00[4.8275. 

804.48161. 
80'4,03|9a 
2015.42m 
0014.08175. 


5042. 
0031. 
1056. 
00156. 
0054. 

I 
00.52. 
00l62. 
O0r47. 
OOifiO. 


28 
•12 

58 
50 

55j 

00 
501 

15| 
40 


7. 10  7. 28  6. 00  5.  28  4. 30  4. 7276. 00,57. 32 
7. 30  7.  7216, 30  5,  GO  4. 50  4. 55;78.  OO'ei.  40 
7, 10  7.  78'6. 20  5.5214. 50|4.55  71. 00552. 25 
8. 00  7. 12  ti.  50  5. 7di4. 90  4-  6277. 00  54. 10 


United  States '  7. 72  7. 13  6. 38  5.07  4. 75,4. 62i59.t?7  46. 38  156.97  143.09 


Horaes. 


Dt^iars. 


209 
155 
179 
220 


220 

171 

200' 

175 

142 

135 
145 

139 
102 
174: 

167' 
148' 
168| 
142 
148 

17o' 
179, 
158 
154, 
118 

I29i 
125 
117 

125| 

137 

1S9, 

120' 

94, 

i 

98! 
100 
125i 

91 
110 

I 

69 

122! 

121; 

125 

13o' 

1251 

94 

124' 


Aug.  1,  1914. 


206{ 
177 
160 
187 


Butter. 


211 

176* 
174 
175 
134 

145 
144 
145 
152 
174 

100 
148 
167 
153 
155j 

174 
174 
166 
104 
124 

150 
137 
133 

128' 

130| 

• 

146; 

141 

122 

94 

97; 

p 

106' 
112 
139 
113 
119' 

84 
137; 
114- 

92 

143' 
147 
117 
139 


«  a 

IQ  OS 


Eggs. 


Ctnts. 

SO  28 

32  30 

29  7i 

35  S3 

34 1  32 

34  33 

28  28 

S3'  32; 

27  27] 

90  26 

F 

31  24 

23  22 

23  21' 

35  23 

25  24' 

24  23 
38  31; 
24]  22 
22  21 

26  23, 

24  23 

27  25, 
241  24; 

25  24 

•  22'  20 


20  20' 

22  20 

27i  SO 

28*  29; 

25  27 

32  Sll 

S4  34 

30  29 

32  85 

25  28 

28  SO' 

29  29i 
28  28 


I   > 


Cents, 

2i     25 

2t 

23 

35 

30 


30 
25 
28 
23 
26 

20 
18 
19 
18 
21 

18 
25 
19 
17 
17 

20 
18 
17 
1« 
14 


20  20  15 
22  22*  16 
21;  20,  15 

21  21!  15 

20  19*  15 

I  I  ! 

16  18  14 

22  20I  17 
23'  22  16 

27,  26,  18 

21  20'  14 


13 
15 
23 
23 
20, 

25 
29 
21 
28 

21 
25 
24| 
2ti, 


30 


Chiok- 


CenU, 
15. 9  15.  ft 
37116. 014. 9 
2414.013.5 
3118.5  17.3 
3221.017.0 


t 


18.016.7 
3^16.215.3 
2718.917.4 
22ll5.6,13.9 
2119.0^13.4 


1916.015.5 
1715.214.3 
1913.9113 
16-13.112.0 
18  13.212.3 


17  14.412.7 
2217.014.4 

18  13.3,13.0 
1712.4'lL4 
1612.311.0 


19 
17 


12.811.4 
12. 4  11.  S 


16{H.3IO-0 
15^11.  &  10. 3 

1311.510l8 


ic;io.4io.o 

151  9.  7]  9. 3 

14  la  7^  9.9 

13;  10.  4i  9.  4 
14  12.911.6 

i 

14112.611.3 
I5I14.OII.3 

1612.7  1L9 
17113.0 13. 1 

14  10.6  9.6 

I         1 
13   9.9  9.2 
15^12.210.3 
27!l3.314,9 
2513.515.0 

2212.8  13.7 


2513.213.8 
'  17.016.9 
14.4  13.0 


31i 

20 


S2jl8.0ia8 

24  11.8  12.1 
2613.7  13.8 
25 13. 2 1^  7 


25 


l<i.<J  14. 7 


-J- 


J  l.Oiji 


28.7  23.318.217.4112.811.7 

1        I        I        I 


THE  AGRI0TJLTX7BAL  OUTLOOK.  S5 

Table  24. — A^^erogen  for  the  United  States  of  price$  jxnd  to  producen  cffarm  producU. 


Products. 


Hojss per  100  pounds 

Beef  cattle do. . 

Veal  calves do.. 

siieep  •••..,••......•..  .do . . 

Lamos do.. 

M&ch  oomrs per  bead 

Horses do . . 

Honey,  comb per  pound 

Wool,  unwashed do. . 

Apples per  bushel 

Fecu^es do. . 

Tomatoes do. . 

Peanuts per  pound 

Beans per  bushel 

Sweet  potatoes do.-. 

Cabbages. per  100  pounds 

OnJons per  bushel 

Clover  seed do . . 

Timothy  seed do.. 

AUalta  seed do. . 

Broom  com per  ton 

Cotton  seed do. . 

Hops per  pound 

Paid  by  farmers: 

Clover  seed- .  .per  bushel 

Timothy  seed do.. 

AlEalfaseed do.. 

Bran per  ton 


4 

rniy  16. 

Aug 

.15. 

June  15. 

1914 

1913 

1912 

1911 

1910 
$8.15 

1018 

1912 

1914 

1913 

1912 

$7.72 

17.81 

$6.64 

15.92 

$7.79 

$7.11 

$7.43 

$7.61 

$6.65 

6.36 

6.98 

6.17 

4.28 

4.84 

6.91 

6.37 

6.32 

6.02 

6.23 

7.80 

7.46 

6.33 

6.74 

6.37 

7.53 

6.62 

7.69 

7.53 

6.33 

4.75 

4.20 

4.21 

4.19 

5.47 

4.32 

4.26 

4.70 

4.84 

4.52 

6.65 

6.05 

6.74 

5.42 

6.71 

6.50 

6.60 

6.47 

6.36 

6.02 

59.67 

64.80 

45.41 

42.44 

42.86 

54.78 

46.11 

59.82 

55.20 

45.84 

137.00 

143.00 

142.00 

139.00 

148.00 

141.00 

142.00    136.00 

146.00 

145.00 

.135 

.139 

.139 

.137 

.131 

.138 

.137 

.138 

.139 

.140 

.186 

.159 

.189 

.154 

.190 

.158 

.188 

.184 

.156 

.187 

.91 

.86 

.82 

.95 

.77 

.75 

.68 

1.36 

1.01 

1.08 

1.20 

1.67 
.052 

1.30 
1.61 
.051 

1.12 
1.27 
.049 

1.51 

1.26 
.96 
.049 

L08 

.050 

.052 

'".'oso 

.051 

.050 

.052 

2.22 

2.22 

2.47 

2.23 

2.34 

2.11 

2.40 

2.23 

.  2.23 

2.62 

.94 

.89 

L13 

L04 

.74 

.99 

1.02 

.92 

.91 

1.11 

2.66 

2.64 

2.29 

2.93 

2.27 

2.15 

1.88 

2.61 

2.18 

2.67 

1.70 

1.02 

1.14 

1.22 

1.04 

1.05 

1.00 

1.41 

.96 

1.55 

8.12 

9.78 

10.64 

8.83 

7.17 

9.37 

9.80 

7.96 

9.77 

11.69 

2.32 

1.94 

5.96 

5.48 

2.01 

3.20 

2.23 

1.77 

6.68 

6.92 
88.00 

8.20 
57.00 

8.32 
86.00 

7.96 
91.00 

8.58 
83.00 

6.83 

88.00 

8.08 
61.00 

8.47 

68.00 

180.00 

79.00 

22.78 

21.37 

19.04 

22.70 

20.24 

18.02 

23.62 

21.54 

19.24 

.147 

.148 

.289 

.258 

.188 

.141 

* 

9.79 

2.99 

8.29 

28.36 

12.12 
2.57 
9.41 

24.65 

12.82 

6.59 

10.07 

28.41 

11.94 

2.76 

10.06 

25.10 

11.78 

3.  ov 

10.07 

27.41 

9.86 

2.98 

8.31 

27.75 

12.47 
2.44 
9.73 

24.67 

13.49 

7.37 

10.26 

25.80 

25.22 

29.36 

Table  25. — Range  of  prices  of  agricultural  products  at  market  centers . 


Product  and  market. 


Wheat  per  bushel: 

No.  2  red  wintM*,  St.  Louis. . 

No.  2  red  wint»,  Chicago 

No.  2  red  winter,  New  York » . 
Com  per  bushel: 

No.  2  mixed,  St.  Louis 

No.  2,  Qiicago 

No.  2  mixed.  New  York  J . . . . 
Oats  per  bushel: 

No.  2,  St.  Louis 

No.  2,  Chicago. 

Bye  per  bushel:  No.  2.  Chicago. . . 
Baled  hay  per  ton:  No.  1  timo- 
thy ,  Chicago 

Hops,  per  pound:  Choice,  New 

York 

Wool  per  pound: 

Ohio  nne  unwashed,  Boston. 

Best  tub  washed,  8t.  Louis. . 
Live  hogs  per  100  pounds:  Bulk 

of  sales,  Cliicago 

Butter  per  pound: 

Creamery, extra,  New  York. . 

Creamery,  extra,  Elghi 

Eggs  per  dozen: 

Average  bestfresh.  New  York 

Average  best  fresh,  St  Louis. 

Cheese  per  pound:  Colored,' New 

York 


Aug.  1, 1914. 


$0. 81  -4a  82 
.871-    .m 

.771-    .77J 
. 74  -    .  74i 


$0. 76  -$0. 91 
.77j-    .964 
.  SSi-  1. 02} 

.67-    .77§ 
.67 J-    .76 


.35-  .35 

.36^-  .37 

,68-  .70 

17.60-18.50 

.36-  .37 

.25-  .^ 

.  32  -  .33 

8.40-  8.80 

.29i-  .30 

.28  -  .28 

.27-  .32 

.19-  .19 

.14J-  .14J 


July,  1914. 


.35-  .38J 

.34|-  .39i 

.56-  .72 

14.50-18.00 

.36-  .38 

.24  -  .26 

.32-  .33 

&60-  9.50 

.2^  .29i 

.26  -  .28 

.24-  .31 

.18-  .19 

.14-  .14J 


June,  1914. 


.364-  .424 

.361-  .401 

.58-  .67 

14.50-16.00 

.36-  .40 

,22-  .25 

.30-  .33 

7. 80  -  8. 40 

.264-  .28 

.20}-  .27i 

.22i-  .28 

.14  -  .18 

.13J-  .15 


July,  1913.    '    July,  1912. 


Sa  83  -$0. 90 
.  84  -    .96 

,61}-    .66 
,60-    .62i 


.32-  .51 

.37i-  .411 

.61  -  .64i 

13.50-17.50 

.17-  .21 

.20-  .21 

.35-  .35 

a  75  -  9. 40 

.  26  -  ,  28i 

.  26  -  .  28i 

.25  -  .33 

.14J-  ,17 

.13}-  .14 


$0.98  -fl.li 

.97i-  l.K 

L06i-l.U 


.32-  .51 

.42-  .57 

.71  J-  .76 

17.50-22.00 

'  .28  -  ,38 

.22-  .24 

.35-  .35 

7. 40  -  a  20 

.  27  -  .  27i 

.  25  -  .25} 

.23  -  .31 

.14J-  .17 

.14}-  .15i 


» F.  o.  b.  afloat.  ' 

>  September  colored— September  to  April,  inclusive;  new  colored  May  to  July,  inclusive;  colored  Augus*^.  , 
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Table  26. — TJie  equivalent  in  yield  per  acre  of  100  per  cent  condition  on  Sept,  1  in  eadi 

State, 


State. 

Com. 

Sprhig 
wheat. 

27.0 
**2i'6" 

"21.6' 
18.0 
19.0 

16.0 
15.8 
17.3 
18.5 

**28.6" 
30.0 
29.0 

25.5 
28.0 
30.0 
31.0 
29.0 

24.0 
22.0 

Oats. 

Bu, 

41.0 

39.0 

41.5 

38.5 

35.0 

38.0 
37.5 
36.0 
36.3 
36.0 

33.8 
25.0 
28.0 
22.0 
26.0 

24.0 
20.0 
41.5 
39.0 
41.5 

39.0 
40.5 
41.0 
39.0 
35.0 

36.5 
35.5 
36.0 
36.5 
29.0 

26.0 
23.0 
24.0 
26.5 
42.0 

39.0 
30.0 
50.5 
41.0 
45.0 

41.0 
45.0 
48.0 
45.0 
48.0 

54.0 
40.5 
41.0 

Bar- 
ley. 

Buck- 
wheat. 

Pota- 
toes. 

Sweet 
pota- 
toes. 

To- 
bocoo. 

Flax. 

Rice. 

cot- 
ton. 

Maine 

Bu. 

48.5 

48.5 

46.5 

50.0 

43.0 

51.0 
45.0 
44.0 
49.0 
39.0 

42.0 
30.6 
37.0 
22.4 
22.0 

17.5 
16.0 
46.0 
45.0 
43.5 

41.5 
42.5 
40.0 
44.0 
38.0 

32.0 
34.0 
35.5 
31.5 
34.2 

30.5 
20.0 
22.4 
25.5 
28.0 

30.0 
26.0 
33.5 
28.0 
25.0 

31.0 
^6.0 
34.6 
35.0 
34.0 

32.0 
32.0 
41.0 

Bu. 
31.5 
29.0 
34.5 

Bu. 

34.0 

31.5 

27.5 

23.3 

Bu. 
240 
160 
155 
145 
160 

140 
123 
132 
120 
122 

119 
108 
117 
100 
106 

94 
110 
116 
119 
113 

132 
135 
132 
125 
105 

122 
103 
102 
97 
101 

94 
99 
109 
91 
87 

96 

98 

175 

155 

145 

115 
119 
190 
172 
192 

180 
150 
150 

Bu. 

Lbt. 

Bu. 

Bu. 

Lbt. 

New  Hampshire 

1,900 
1,900 
1,900 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

"si.'o* 

**29.'5" 

33.0 
30.0 

21.7 
26.5 
26.5 
24.5 
22.5 

21.5 
22.0 
28.0 
22.0 

*"*i55' 
134 
145 

144 
119 
128 
113 
113 

102 
123 
127 
130 
125 

1,900 
1,470 

New  York 

New  Jersey 

Pennsylvuiia....: 

1,650 

Delaware 

Maryland...... 

900 
£00 
940 
810 
930 

900 

950 

1,100 

1,100 

930 

Virginia 

275 

West  Virginia 

Nor  Ui  Carolina 

South  Carolina 

31.5 
29.0 

33.0 
30.0 

305 
290 

Georgia 

.a.....     ....... 

250 

Florida 

1 

155 

Ohio 

33.0 
31.5 
33.0 

30.0 
33.5 
31.0 
31.5 
28.6. 

28.5 
29.0 
29.5 
29.0 

3ao 

29.5 

23.5 
21.0 
22.5 

19.5 
19.0 
20.3 
19.5 
19.0 

"22.6* 
17.5 

19.0 

Indiana 

Illinois 

Michigan 

•  •      •  •  •  • 

Wisconsin 

1,470 

15.5 

11.7 

12.4 

9.6 

las 

10.4 

10.1 

9.1 

Minnesota 

Iowa 

124 
120 

*i,'26J' 

Missouri 

360 

Nortli  Dakota 

South  Dakota 

Nebraslca 

115 
120 
107 

105 
110 
110 
102 
106 

123 
114 

i'oTo' 

930 
7O0 

Kansas 

Kentucky 

Tennessee 

245 

AiabaniA 

34.6' 
36.0 
37.5 
39.0 

"'43.0" 

232 

Mississippi 

I     

265 

l^nlslw^.,  ,        ... 



590 
820 

"'846' 

13.0 

260 

Texas 

34.0 
34.0 

242 

Oklahoma 

255 

Arkansas 

254 

Montana  ....     .     ... 

37.5 
35.5 
40.0 

37.0 
41.0 
43.0 
41.0 
44.0 

43.0 
38.5 
33.0 

Wyoming 



..... 

Colorado 

9.0 

New  Mexico 

180 
150 

Arizona 

Utah 

Nevada 

Idfthp ^  .  ^ 

Washington... 

Oregon  7. 

Caluomia.. 

175 

54.0 

United  Stotes.... 

34.7 

18.0 

38.4 

31.9 

24.7 

129.3 

113.7 

1,021 

11.0 

38.8 

259.7 

THE  AGBICULTtTBAL  OUTLOOK. 
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UNITED  STATES. 

Bf  Cltdb  E.  IiEiohty,  AgronomUt  in  Charge  of  Eaitem  Wheat  Inveatiffation*. 
INTRODUCnON. 

This  bulletin  deals  principaily  with  the  soft  red  and  soft  white 
winter  wheats  adapted  to  the  eastern  half  of  the  United  States.     It 
is  necessary,  however,  in  discussing  the  kinds  of  wheat  grown  in  cer- 
tain of  the  States  in  this  section  to  deal  to  some  extent  with  the  hard 
red  winter  wheats  and  the  spring  wheats,  as  there  are  districts  in 
which  these  types  of  wheat 
may  be  grown  along  with 
the    previously    mentioned 
types.    There  are,  in  other 
words,  transition  zones  be- 
tween the  different  wheat- 
growing     districts     where 
cither    of    two    types    of 
wheat  may  do  about  equally 
well. 

The  section  of  the  United    „      ,     „        ,.,.,.,.  ^  „.  .        ,     , 

.  ,  PlO.    I. — Map    of    tbe    Inltpd    Ststss,    sliowlr?    by 

States    here    under    COnSld-  shaded    line,   that   portion   ot    lUe    humid    wheat 
region  in  which  winter  wlifat  in  now  grown.     The 

eratlOnlthe  shaded  portion  boundBrleB  are  som^wbut   arbitrary    thsre  being 

,   „         ^.                   ...  traoBltlon    Mcea   on    tbe    north    and    went.     The 

of  fie.   1)  comprises  maimv  average  annual   rainfall  in  inches   la  shown   by 

<    r?                        .  »T  .         1  **•«  numbereil  llnea. 

the  States  east  of  Nebraska, 

Kansas,  Oklahoma,  and  Texas  and  a  small  eastern  portion  of  each 
of  the  States  mentioned.  In  nearly  all  of  this  area  the  average 
annual  rainfall  is  at  least  30  inches,  and,  although  large  seasonal 
variations  occur,  the  area  is  generaliy  considered  as  humid.  The 
average  annual  rainfall  in  inches  is  shown  by  the  numbered  lines 
in  figure  1. 
Hon. — Of  Intereat  In  the  whe«t^;rowlng  aectlon*  of  the  eastern  United  Slates. 
B8061°— 14 
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Many  varieties  of  wheat  are  being  grown  at  the  present  time  by  the 
farmers  of  this  part  of  the  United  States,  and  new  varieties  are  con- 
tinually being  originated  and  distributed  by  public  or  private 
agencies.  The  same  variety  is  often  known  by  two  or  more  different 
names,  however,  and  the  actual  number  of  distinct  varieties  is  much 
smaller  than  the  long  list  of  varietal  names  would  indicate.  The 
number  of  distinct  varieties,  nevertheless,  is  large,  although  the  char- 
acters which  distinguish  them  are  often  minute  and  sometimes  not 
related  to  the  characters  which  make  the  varieties  valuable.  Care- 
ful study  and  considerable  time  are  required  in  order  to  learn  to  rec- 
ognize  varieties,  and  comparative  tests  are  necessary  to  determine 

their  value. 

TESTING  VARIETIES. 

The  testing  of  varieties  of  wheat  has  always  been  an  important 
work  of  the  State  agricultural  experiment  stations  and  the  United 
States  Department  of  Agriculture.  In  such  tests  usually  a  large 
number  of  varieties  are  grown  under  conditions  as  nearly  alike  as 
possible,  for  the  purpose  of  determining  the  varieties  best  suited  to 
local  conditions. 

It  usually  has  been  impossible,  however,  to  find  any  one  wheat 
which  is  always  best  for  a  given  locality,  as  conditions  of  climate 
and  soil  cause  fluctuations  from  season  to  season.  About  the  best 
that  can  be  hoped  for  is  to  determine  several  of  the  varieties  which 
will  do  well  on  the  average  for  several  seasons.  The  variety  which 
gives  the  best  average  yield  is  usually  the  one  that  should  be  grown, 
and  not  one  that  yields  remarkably  well,  perhaps,  in  one  season  out 
of  many,  but  whose  average  yield  is  low.  The  recommendations  made 
are  based  principally  upon  the  results  set  forth  in  publications  by 
the  State  experiment  stations. 

NOBTHWARD  ADVANCE  OF  WINTEB  WHEAT. 

Since  the  introduction  of  the  hardy  varieties  of  wheat  from  south- 
eastern Europe  there  has  been  a  decided  northward  movement  of  the 
winter-wheat  area.  This  has  been  going  on  rapidly  in  recent  years. 
The  reasons  therefor  are  the  generally  larger  yields  of  winter  wheat, 
due  (1)  to  its  earlier  maturity,  thus  enabling  it  to  escape  hail,  hot 
winds,  disease,  etc.;  (2)  to  its  greater  drought  resistance;  and  (3) 
to  the  better  division  of  labor  which  it  allows  through  fall  seeding 
and  earlier  harvesting. 

The  acreage  of  winter  wheat  in  1909  is  shown  in  figure  2  and  the 
same  data  for  common  spring  wheat  in  figure  3. 

The  average  yields  in  Iowa  for  five  years  show  an  advantage  of 
4.8  bushels  in  favor  of  winter  wheat  over  spring  wheat.  The  re- 
sults of  a  4-year  test  in  Minnesota  show  a  similar  advantage  of  8.5 
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bushels.  With  this  evidence  at  hand  it  is  seen  that  the  region  in 
which  winter  wheat  is  grown  should  be  extended  northward  as 
rapidly  as  possible,  making  use  of  the  hardy  varieties  and  more  hardy 
strains  as  these  are  developed,  and  that  the  spring  varieties  should  be 
used  only  in  cases  where  the  fall-sown  wheats  are  winterkilled  or 
where  winter-wheat  growing  has  been  found  by  trial  to  be  unprofit- 
able. Large  plantings  of  winter  wheat  should  not  be  made  in  any 
locality,  however,  until  it  has  been  determined  by  tests  lasting  at 
least  three  years  whether  or  not  winter  wheat  will  succeed. 

TRANSITION   ZONES   IN   WHEAT   GROWING. 

As  has  been  stated,  there  is  in  northern  Iowa  and  southern  Minne- 
sota a  transition  zone  between  the  district  which  grows  only  winter 


Via.  2. — Map  of  the  United  States,  showing  the  acreage  of  winter  wheat  grown  in  1909. 
Each  dot  represents  5,000  acres.  Each  county  having  over  2,500  acres  and  not  more 
than  7,500  acres  has  one  dot,  from  7,500  acres  to  12,500  acres,  two  dots,  etc. 

wheat  and  the  district  which  grows  only  spring  wheat.  In  this  zone 
both  spring  and  winter  wheats  are  grown,  often  on  the  same  farm. 
This  same  condition  exists  in  northeastern  Nebraska. 

In  southern  Iowa,  southeastern  Nebraska,  eastern  Kansas*,  central 
Oklahoma,  and  north-central  Texas  there  is  a  similar  transition  zone, 
the  two  types  of  wheat  being  the  hard  red  winter  wheats  of  the  Tur- 
key type,  that  are  better  adapted  westward,  and  the  soft  red  winter 
wheats,  that  are  better  adapted  eastward.  This  transition  zone,  gen- 
erally speaking,  is  that  region  which  has  an  average  annual  rainfall 
of  about  30  to  35  inches. 
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HARD  RED  WINTER  WHEAT. 

The  hard  red  winter  wheats  are  of  the  Turkey  or  Crimean  type, 
represented  principally  by  the  Turkey,  Crimean,  Kliarkof ,  and  Mala- 
kof  varieties.  All  of  these  are  usually  adapted  to  localities  in  which 
the  Turkey  variety  succeeds.  The  Kharkof  is  generally  considered 
to  be  more  hardy  than  the  Turkey  variety  and  consequently  better 
adapted  than  the  latter  to  northern  localities,  especially  in  the  north- 
ern parts  of  Illinois,  Iowa,  and  Nebraska  and  the  southern  parts  of 
Minnesota  and  Wisconsin.  Certain  selected  strains  of  the  Turkey 
wheat  seem  to  be,  however,  equally  as  hardy  as  the  Kharkof.    There 


COMMON 

SPRING     WHEAT 


Fig.  3. — Map  of  the  United  States,  showing  the  acreage  of  common  spring  wheat  grown 
In  1909.  Each  dot  represents  5,000  acres.  Each  county  having  over  2,500  acres  and 
not  more  than  7,500  acres  has  one  dot,  from  7,500  acres  to  12,500  acres,  two  dots, 
etc. 

are  also  strains  of  these  hard  wheats,  selected  at  several  State  experi- 
ment stations,  which  yield  much  better  than  the  unselected  seed  com- 
monly grown. 

SOFT  RED  WINTER  WHEAT. 

Soft  red  winter  wheat  is  grown  in  all  that  part  of  the  United  States 
where  wheat  is  grown  east  and  south  of  the  transition  zone  already 
described,  except  those  parts  of  the  Xorth  Atlantic  and  New  England 
States  where  white  wheat  or  spring  wheat  is  produced.  This  region 
is  sometimes  divided  into  northern  and  southern  sections;  but  this 
division  is  based  upon  climatic  conditions,  since  the  grain  produced 
in  the  Southern  States  is  not  markedly  different  from  that  produced 
in  the  Northern  States. 


WINTEB  WHSAT  FOB  1HE  BASTEBN   STATES.  5 

For  convenience  of  reference  only,  the  States  producing  red  winter 
whe«t  will  be  grouped  under  the  following  heads : 

(1)  Tbe  southern  aectioa  west  of  the  MiseisBlppi  River,  which  includeH  east- 
em  Oklahoma,  Arkansas,  Texas,  nnd  Louisiana. 

(2)  The  southern  section  east  of  the  Mississippi  River,  which  IncliideK  Ten- 
jieesce  and  North  Carolina  and  the  States  southward. 

(3)  The  Korth-Central  Rtates,  which  Include  Kentucky  nnd  the  i^tateH  north- 
ward; also  Missouri  and  rart  of  Kansas. 

(4)  The  North  Atlantic  States,  which  include  Mrginla  and  the  SlaleR  nortlt- 


Pto.  4. — Heads  of  beatdefl  winter  wlie»t,  reprewDtativo  ot  llit;  tallowing  groups ;  l, 
Uedlterranean  {group  6)  ;  S,  Virginia  (group  7) ;  8,  B»r<led  Winter  Fife  isroup  i:t} ; 
4,  Earlj  Geneeee  Olant  (group  12). 

adapted  vauetib8  op  80pt  bed  winter  wheat. 

The  Southern  Sbction  West  of  the  Mississippi  Riv^ 

Teaaa- — For  the  northern   part   of  Texas,   extending  southward 

three  or  four  tiers  of  counties  from  the  Red  River,  where  the  annual 

rainfall  amounts  to  about  30  inches  or  more,  bearded  wheats  of  the 
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Mediterranean  type  (fig.  4)  are  commonly  grown  and  give  on  the 
average  better  results  than  the  Turkey  wheats.  In  addition  to  the 
Mediterranean  variety,  the  Fulcaster  and  the  Ironclad  are  varieties 
of  soft  red  bearded  wheats  commonly  grown,  while  the  Poole,  Michi- 
gan Amber,  and  German  Emperor  (all  very  similar  to  each  other) 
are  good  soft  red  beardless  wheats.  The  area  to  the  west,  where  the 
rainfall  is  less  than  about  30  inches  annually,  is  included  in  the  hard 
winter-wheat  district,  and  the  Turkey  and  Kharkof  varieties  are 
more  certain  of  giving  a  good  crop.  Wheat  is  not  successfully 
grown  on  the  sandy  coastal  plains  of  Texas. 

Oklahoma, — Sibley  New  Golden,  Missouri  Bluestem,  Fulcaster, 
and  Mediterranean  (bearded  varieties),  and  Early  Bed  Clawson, 
New  Red  Wonder,  Red  Russian,  and  Fultz  (beardless  varieties)  are 
adapted  to  eastern  and  southern  Oklahoma,  where  the  annual  rainfall 
amounts  to  about  30  inches  or  more. 

Louisiana. — ^Wheat  has  generally  failed  when  grown  for  grain  in 
Louisiana,  and  it  can  not  without  reservation  be  recommended  as  a 
crop  to  farmers.  On  the  red  lands  of  northern  Liouisiana,  however, 
wheat  is  one  of  the  best  winter  grazing  crops  and  in  favorable  seasons 
may  produce  a  profitable  yield  of  grain.  As  it  fits  well  in  systematic 
rotations,  wheat  may  often  be  profitably  grown  in  Louisiana  for  pas- 
ture, feed,  and  building  up  the  land.  The  following  varieties  of  soft 
red  winter  wheat  are  reported  as  having  yielded  well:  Fultz,  Red 
May,  Harvest  King,  Fulcaster,  and  Purple  Straw.  Of  these  varieties 
the  Fulcaster  is  bearded,  while  the  others  are  beardless. 

Arkansas. — Conditions  for  wheat  growing  in  southern  Arkansas 
are  similar  to  those  of  northern  Louisiana.  On  the  high  lands  of  the 
northern  part,  however,  wheat  may  be  more  successfully  grown.  The 
varieties  giving  the  best  results  are  Kentucky  Bluestem,  Red  May, 
Fultz,  Fulcaster,  and  Sibley  New  Golden. 

The  Southern  Section  East  of  the  Mississippi  River. 

Mississippi^  Alabama^  Georgia^  and  South  Carolina.— The  Purple 
Straw,  Bluestem  (Alabama  Bluestem  or  Georgia  Bluestem),  Ala- 
bama Red,  Georgia  Red,  Fultz,  and  Red  May  (beardless  varieties) 
and  the  Fulcaster  (a  bearded  variety)  seem  to  be  the  best  for  gen- 
eral sowing  in  the  central  and  northern  parts  of  Mississippi,  Ala- 
bama, Georgia,  and  South  Carolina.  AVheat  is  more  successfully 
grown  on  clay  or  loam  than  on  sandy  soil;  consequently  it  is  not 
often  grown  in  the  southern  parts  of  those  States,  but  its  growing 
is  principally  confined  to  the  Piedmont  region. 

Florida. — ^Wheat  is  not  successfully  grown  in  Florida. 

Tennessee. — Much  of  Tennessee  is  rather  well  suited  to  wheat 
growing,  the  yields  and  the  quality  of  grain  being  good.    The  Poole, 
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Fulcuster,  and  Mediterranean  varieties  are  recommended.  All  pro- 
duce flour  of  excellent  quality.  The  Poole  is  beardless,  while  the 
other  two  are  bearded.  The  Nigger  and  the  Kansas  Mortgage  Lifter 
are  other  bearded  varieties  that  yield  well. 

North  Carolina. — ^The  Piedmont  and  mountain  sections  of  North 
Carolina  are  suited  to  wheat  growing.  The  Purple  Straw,  Golden 
Chaff,'Harvest  King,  Red  May,  Currell  Prolific,  and  Fultz  (beard- 


Fio.  0. — Heads  of  beordlen  winter  wbeat,  representatlTD  of  the  following  Kcoups ;  1. 
Falti  (group  1);  2,  Leap  ProliSc  (group  1);  3,  Purple  Straw  (group  1>  ;  4,  Poole 
(group  2)  ;  H,  Mealj  {group  B)  ;  6.  Dnwson  Golden  Chaff  (group  10). 

less  varieties,  fig.  5),  and  the  Fulcaster,  Lancaster,  Dietz,  and  Bed 
Wonder  (bearded  varieties)  are  some  of  the  well-known  sorts  which 
have  given  good  yields  in  this  State. 

The  Nobth-Cemtku.  States. 

Eastern  Kansas. — For  eastern  and  southeastern  Kansas  it  has  been 
found  that  the  Zimmerman,  Fulcaster,  Mediterranean,  Fiiltz,  Cur- 
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rell  Prolific,  Harvest  Queen,  and  similar  varieties  are  best  adapted. 
The  Harvest  Queen  is  the  best  wheat  tried  thus  far  in  the  locality 
of  Leavenworth.  It  is  a  good  yielder,  has  a  stiff  straw,  and  stands 
up  well  on  rich  soil.  The  Zimmerman  succeeds  well  in  the  northern 
and  northeastern  counties.  The  other  varieties  mentioned  are  better 
adapted  to  the  eastern  and  southeastern  parts  of  the  State.  The  Ful- 
caster  and  the  Mediterranean  are  the  only  bearded  varieties  men- 
tioned. These  soft  or  semihard  wheats  seem  to  be  the  best  for 
growing  in  that  section  of  Kansas  in  which  the  average  annual  rain- 
fall amoimts  to  more  than  35  inches.  This  includes  the  first  eastern 
tier  of  counties  on  the  north  and,  gradually  increasing  toward  the 
south,  includes  the  three  eastern  tiers  on  the  southern  border.  The 
section  of  the  State  be^tween  the  lines  of  35  and  30  inch  rainfall, 
including  the- third  tier  of  counties  from  the  east  on  the  north  and 
the  fourth  and  fifth  tiers  oti  the  south,  are  probably  j.n  the  transition 
zone  between  the  soft  and  hard  wheats.     "    '  , 

Missouri.— ^xt^nsiYB  varietal  te^  madi^«^*  the  Missouri  Agricul- 
tural Experiment-,  Station'-jiidicate  that  the  Dietz,  Rudy,  Mediter- 
ranean, Fulcaster,  and  L^tanon  (bearded  varieties),  and  the  Poole, 
Michigan  Wonder,  Red  If^ave,  Hickman,  Beechwood  Hybrid,  Early 
Ripe,  and  Fultz  (beardJiess  Varie^ties)  are  welj  adapted  to  conditions 
in  central  Missouri.  The^hard  red  cheats  are  worthy  of  trial  in  the 
northwestern  comer  of  the  ^tate.       I 

Illinois. — The  hard  red  wheats  are  best  adapted  to  central  and 
northern  Illinois.  The  Kha^ kof  seems  best  adapted  to  the  extreme 
northern  part,  while  the^Kharkof,  Turkey,  Malakof,  and  Beloglina 
are  all  adapted  to  the  remainder  of  this  section. 

The  soft  red  wheats  ai'e  best  adapted  to  southern  Illinois.  These 
varieties  are  among  the  best  for  this  part  of  the  State :  Fulcaster  and 
Rudy  (bearded  varieties)  ^  and  Harvest  King,  TVTieedling,  Fultz,  and 
Poole  (beardless  varieties).  ; 

Kentucky. — The  Jersey^,Fultz  is  recommended  as  the  best  variety 
that  has  been  found  for  the  .vicinity  of  Lexington  and  similar  local- 
ities in  Kentucky;  The-  Extra  Early  Oakley  is  also  good.  These 
are  both  beardless  wheats  very  similar  in  appearance.  The  Harvest 
King  is  another  good  beardless  wheat.  Among  the  bearded  wheats 
the  Kansas  Mortgage  Lifter,  Fulcaster,  and  Lancaster  are  especially 
recommended.  The  Fulcaster  is  perhaps  the  best  milling  wheat 
among  all  these  varieties  (fig.  6). 

Indiana. — Cooperative  tests  made  with  a  number  of  good  varieties 
throughout  the  State  of  Indiana  for  four  years  indicate  that  the 
Michigan  Amber,  Dawson  Golden  Chaff  (grains  white  or  amber), 
and  the  Rudy  yield  well  throughout  this  State  and  have  good  milling 
value.  The  Egyptian  Amber  and  the  Farmers  Friend  have  likewise 
shown  themselves  valuable  in  a  2-year  test.    The  ^Michigan  Amber 
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and  Dawson  Golden  Chaff  are  beardless,  while  the  others  named 
are  bearded  varieties.  In  addition  to  these  wheats  the  following 
A  arieties  may  be  safely  recommended :  Grains  o'  Gold,  Mealy,  Winter 
King,  Poole,  Harvest  King,  Farmers  Trust,  Red  Wave,  Reliable, 
and  Fultz. 

Ohio. — In  a  16-year  varietal  test  at  the  Ohio  Agricultural  Experi- 
ment Station,  Dawson  Golden  Chaff  has  led  in  yield.    This  wheat. 


it  must  be  remembered,  however,  is  not  a  red  but  an  amber  or  white 
wheat.  The  red  wheats  in  the  order  of  average  yield  are  the  Nigger, 
Gipsy,  Perfection,  Poole,  Valley,  Mealy,  and  Harvest  King.  Each  of 
these  varieties  has  averaged  between  30  and  31  bushels  per  acre  for 
the  16  years  tested.  The  first  five  of  these  have  been  proved  by 
tests  to  be  of  value  in  four  widely  separated  counties  and  can  doubt- 
lees  be  recommended  for  general  sowing  in  the  State.    The  Gipsy, 
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Nigger,  and  Valley  are  bearded  varieties,  while  the  others  named  are 
beardless. 

Michigan. — Comparative  yields  secured  and  baking  tests  made 
with  a  number  of  wheats  for  three  years  at  the  Michigan  Agricul- 
tural Experiment  Station  indicate  that  Shepherd  Perfection  is  the 
best  red  wheat  for  general  growing  in  that  locality.  It  was  exceeded 
in  yield,  however,  by  the  white  wheats,  Early  Windsor  and  Dawson 
Golden  Chaff.  The  Budapest,  a  red  wheat,  gave  good  yields,  but 
slightly  under  the  others.  The  American  Banner,  a  white  wheat, 
yielded  well  for  two  years  and  was  winter  resistant.  Of  these  va- 
rieties. Shepherd  Perfection  and  Budapest  are  bearded,  while  the 
others  are  beardless. 

The  North  Atlantic  States. 

Virginia. — Varieties  adapted  to  the  western  part  of  Virginia  are 
the  Fulcaster,  Blue  Ridge,  and  Mediterranean  (bearded  varieties), 
and  the  Fultz,  Harvest  King,  and  Perfection  (beardless  varieties). 
The  bearded  varieties  have  yielded  better  than  the  beardless  ones.  For 
the  northern  and  eastern  parts  of  the  State,  tests  at  Arlington  indi- 
cate that  the  following  varieties  are  all  well  adapted :  Purple  Straw, 
Poole,  and  China  (beardless  varieties),  and  Dietz,  Bearded  Plirple 
Straw,  Virginia,  and  Mammoth  Red  (bearded  varieties)  of  the  red 
wheats  and  Dawson  Golden  Chaff  of  the  white  wheats.  Many  other 
varieties  yielded  about  as  well,  and  it  is  impossible  to  say  that  any 
one  is  best  for  general  sowing. 

West  Virginia. — Extensive  varietal  tests  have  not  been  made  in 
West  Virginia.  The  Gipsy,  Poole,  Dawson  Golden  Chaff,  Nigger, 
Velvet  Chaff,  and  Rudy  are  some  of  those  doing  well  in  tests  now 
being  conducted  at  the  State  experiment  station. 

Maryland. — ^The  following  varieties  of  wheat  are  adapted  to 
Maryland:  China  and  Currell  Prolific  (beardless  red  wheats), 
Bearded  Purple  Straw,  Dietz  Longberry,  Turkish  Amber,  and  Mam- 
moth Red  (bearded  red  wheats),  and  Dawson  Golden  Chaff  (a  beard- 
less white  wheat). 

Delaware.-^-In  Delaware  the  following  varieties  of  wheat  have 
yielded  well  and  seem  adapted  to  the  conditions:  Rudy,  Gipsy,  Red 
Wonder  (bearded  varieties),  and  Leap  Prolific,  Currell  Prolific, 
and  Perfection  (beardless  varieties). 

New  Jersey. — Fulcaster  (bearded)  and  Fultz  (beardless),  both  red 
wheats,  and  Dawson  Golden  Chaff  (a  beardless  white  wheat)  can 
be  recommended  for  growing  in  Xew  Jersey. 

Pennsylvania. — Varieties  of  red  winter  wheat  adapted  to  Penn- 
sylvania are  the  Harvest  King  (good  for  rich  land),  Fulcaster  (not 
so  good  for  low  lands),  China,  Turkish  Amber,  Currell  Prolific, 
Ontario  Wonder,   and   Reliable.     These,   however,  have  been   out- 
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yielded  by  Dawson  Golden  Chaff,  a  white  wheat.  The  Jones  Long- 
berry  No.  1  and  the  Grold  Coin  (or  Fortyfold),  white  wheats,  have 
also  done  very  well.  The  Fulcaster,  Turkish  Amber,  Jones  Long- 
berry  No.  1,  and  Beliable  are  bearded,  while  the  others  named  are 
beardless  varieties. 

New  York. — ^New  York  should  probably  be  considered  in  the  white 
winter-wheat  district,  as  white  wheats  are  most  conmionly  grown. 
Several  of  the  red  wheats,  however,  have  yielded  well  in  recent  tests. 
The  best  of  these  are  the  Prosperity  and  the  Fultz,  beardless  varie- 
ties, and  Rural  New  Yorker  No.  57,  a  bearded  variety.  Adapted 
varieties  of  white  wheat  are  given  below. 

SOFT  WHITE  WINTER  WHEAT. 

The  principal  district  growing  soft  white  winter  wheat  comprises 
New  York  and  Pennsylvania  and  portions  of  the  States  lying  imme- 
diately south  and  east  of  them.  White  wheat  is  not  the  only  kind 
grown  in  this  district,  red  wheat  bemg  also  largely  grown.  On  the 
other  hand,  more  or  less  white  wheat  is  grown  throughout  the  soft 
red  winter  wheat  district. 

In  New  York  and  under  similar  conditions,  speaking  generally, 
white  wheats  yield  more  grain  per  acre,  possess  stronger  straw, 
weigh  a  little  less  to  the  measured  bushel,  have  slightly  softer  grains, 
and  furnish  a  better  pastry  flour  but  a  somewhat  weaker  bread  flour 
than  the  red  varieties. 

DEMAND  FOB  SOFT  WHITB  WHEAT. 

There  is  a  considerable  demand  for  soft  white  wheat  in  New  York 
and  adjoining  States  by  manufacturers  of  whole- wheat  foods  and 
pastry  flours.  When  the  local  supply  is  inadequate,  this  class  of 
wheat  is  sometimes  brought  from  the  Pacific  coast.  There  is  also 
a  large  local  demand  for  wheat  as  poultry  feed  in  these  States  and 
in  New  England,  and  the  variety  giving  the  largest  yields  of  grain 
will  probably  be  found  most  profitable  where  such  demand  exists, 
irrespective  of  the  milling  value  of  the  wheat.  Where  white  wheat 
yields  best,  therefore,  and  there  is  a  good  market  for  it,  the  growing 
of  such  wheat  is  recommended. 

ADAPTBD  VABIBTIBS  OF  SOFT  WHITB  WINTBB  WHBAT. 

The  white  wheats  which  have  succeeded  well  in  the  North-Central 
and  North  Atlantic  States  are  as  follows: 

Indiana. — ^Dawson  Golden  Cbaflf. 

Michigan. — Eiarly  Windsor,  Dawson  Golden  Cbaff,  American  Banner. 
Ohio,  Virginia,  West  Virginia,  Maryland,  and  New  Jersey. — Dawson  Golden 
Chaff. 
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Pennsylvania, — ^Dawson  Grolden  Chaflf,  Gold  CJoin  (or  Fortyfold). 
New  York, — Dawson  Golden  Chaff,  Gold  Coin   (or  Fortyfold),  New  Sonle, 
Extra  Early  Windsor,  Jones  Longberry  No.  1,  Early  Genesee  Giant 

Dawson  Golden  Chaff  is  probably  the  leading  variety  of  soft 
white  winter  wheat.  It  has  been  one  of  the  highest  yielding  varieties 
among  all  the  wheats  tested  in  the  States  j  ust  mentioned.  This  variety 
stands  up  well  in  the  field  and  is  above  the  average  in  winter  resiat- 
ance.  The  grains  are  somewhat  harder  than  those  of  most  other 
white  wheats.  In  several  milling  and  baking  tests  that  have  been 
made  it  has  given  a  good  yield  of  flour,  rather  low  in  total  protein 
content,  but  containing  gluten  of  excellent  quality. 

WHEAT  IN  THE  NEW  ENGLAND  STATES. 

Very  little  wheat  is  raised  in  the  New  England  States.  In  1913 
Maine  and  Vermont  produced  76,000  and  24,000  bushels,  respectively. 
No  other  State  of  this  group  is  credited  with  wheat  production. 
Spring  wheat  is  the  only  kind  reported  as  being  grown  in  the  two 
States  just  mentioned.  The  fife  and  the  bluestem  groups,  spring 
wheats,  are  adapted  to  these  States. 

Tests  made  by  the  Connecticut  Agricultural  Experiment  Station 
at  New  Haven  during  the  seasons  of  1911-12  and  1912-13  with  seed 
of  14  varieties  of  winter  wheat  furnished  by  the  United  States  De- 
partment of  Agriculture  indicate  that  all  of  the  varieties  tried  can 
be  successfully  grown  in  that  locality.  Although  all  these  varieties 
were  grown  under  adverse  soil  conditions,  the  average  yield  for  the 
two  years  is  above  18  bushels  in  every  case.  The  six  leading  varieties 
in  the  order  of  yield  are  Dawson  Golden  Chaff,  Fultzo-Mediter- 
ranean,  Dietz,  Bearded  Winter  Fife,  Fultz,  and  Maryland  Flint. 
Dawson  Golden  Chaff  yielded  at  the  rate  of  29  bushels  per  acre, 
while  the  other  five  varieties  each  yielded  approximately  23  bushels 
per  acre.  It  is  probable  that  Dawson  Golden  Chaff  is  one  of  the 
best  yielding  winter  varieties  for  the  New  England  States. 

There  is  a  large  local  demand  in  New  England  for  wheat  as  a 
poultry  or  stock  feed.  It  should  not  be  difficult  for  several  farmers 
in  almost  every  neighborhood  to  sell  at  a  good  price  to  their  neigh- 
bors all  the  wheat  which  they  can  raise.  The  growing  of  wheat  on 
land  adapted  to  its  culture  is  therefore  likely  to  prove  profitable  in 
New  England,  and  the  farmers  of  this  section  would  do  well  to  con- 
sider carefully  the  addition  of  wheat  to  the  crops  which  they  grow. 
Winter  wheat  will  doubtless  give  better  average  yields  than  spring 
wheat  if  proper  cultural  methods  are  employed  and  suitable  varieties 
are  used. 

IMPROVEMENT  OF  VARIETIES. 

Many  farmers  are  doubtless  growing  inferior  varieties  of  wheat. 
The  first  concern  of  every  grower  should  be  to  determine  by  test  or 
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otherwise  the  variety  best  suited  to  his  conditions.  Havisg  deter- 
mined this  point,  he  should  then  begin  and  faithfully  continue  sys- 
tematic efforts  to  improve  this  variety  for  the  conditions  of  his  farm. 
The  method  of  improvement  to  be  adopted  should  depend  upon  the 
importance  of  the  wheat  crop  on  the  farm  in  question  and  the  time 
and  facilities  at  the  disposal  of  the  farmer.  Every  farmer  should 
at  least  use  clean,  plump,  heavy  seed  and  should  also  be  on  the  look- 
out for  striking  variations,  or  sports,  which  probably  occur  rarely  in 
a  field  of  wheat,  but  which  may  occur  at  any  time.  Several  of  our 
most  valuable  varieties  have  originated  from  single  plants,  slightly 
different  from  others  about  them,  which  have  been  found,  preserved, 
and  propagated  by  careful,  observant  farmers. 

Another  method  of  wheat  improvement  is  by  the  selection  of  good 
heads  or  good  plants  from  the  general  field  and  growing  the  seed 
from  each  individual  head  or  plant  in  separate  rows.  At  harvest 
time  the  best  rows  are  thrashed  and  preserved  separately  and  each 
lot  thus  obtained  is  sown  again  in  separate  rows  of  suitable  length. 
This  is  continued  year  after  year  until  a  few  superior  strains  are 
obtained,  which  may  be  rapidly  increased  in  larger  plats. 

The  method  of  most  general  application,  however,  is  one  which 
may  be  called  "  mass  selection."  No  great  amount  of  time  or  extra 
labor  is  required  by  this  method  to  secure  satisfactory  results.  In 
applying  it,  a  field  of  wheat  is  examined  at  harvest  time  and  enough 
good  heads  are  selected  to  make  a  bushel  or  more  of  seed.  This  is 
thrashed  separately  and  sown  in  the  ordinary  way  ii^  a  field  or  plat 
of  good  fertility.  It  may  be  sown  in  a  marked  portion  of  a  general 
wheat  field.  At  harvest  time  the  best  heads  are  picked  from  the  plat 
sown  with  the  special  seed,  just  as  they  were  picked  from  the  general 
field  the  year  before,  and  these  heads  are  handled  and  sown  as  were 
those  selected  the  previous  year.  The  remainder  of  the  plat  is  cut 
and  thrashed  separately,  and  the  grain  thus  obtained  is  used  as  seed 
for  the  general  crop.  This  method  of  selection  should  be  continued 
year  after  year  as  a  means  of  providing  good  seed  for  the  general 
wheat  crop  on  the  farm. 

THE  GROUPING  OF  ADAPTED  VARIETIES  OF  WHEAT. 

The  wheats  recommended  herein  are  grouped  below  in  accordance 
with  some  of  the  most  obvious  and  most  easily  determined  characters. 
The  terms  used  in  the  description  are  red,  white,  and  amber — ^to 
denote  the  color  of  the  wheat  kernels;  bearded  and  beardless — ^to 
denote  the  presence  or  absence  of  beards  on  the  heads;  white  or 
yellow  and  red  or  brown — to  denote  the  color  of  the  chaff  (no 
attempt  being  made  to  distinguish  white  from  yellow  or  red  from 
brown) ;  and  velvet  and  smooth — to  denote  the  presence  or  absence 
of  hairs  or  velvet  covering  on  the  chaff.    The  following  classification 
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is  made  according  to  the  descriptions  most  commonly  given  of  the 
different  varieties: 

(1)  Red  kernels,  beardless,  smooth  white  or  yellow  chaff. 
Hard  spring, — Fife  (Minnesota  No.  163). 

Soft  or  semiJiard  winter, — ^Alabama  Bluestem,  Alabama  Red,  Bztra  Early 
Oakley,  Fultz,  f^dtso-Medlterranean,  Georgia  Blnestem,  Georgia  Red, 
Harrest  Queen,^  Hickman,  Jersey  f\dtz.  Leap  Prolific,  Ontario  Won- 
der, Prosperity,  Purple  Straw,  Red  May,<  Zimmerman. 

(2)  Red  kernels,  beardless,  smooth  red  or  brown  chaff. 

Boft   or  semihard   winter. — ^Beechwood   Hybrid,    China,   Carrell    Prolific, 
Early  Red  Clawson,  Early  Ripe,  German  Emperor,^  €k)lden  Chaff.  Har- 
vest King,  Michigan  Amber,  Michigan  Wonder,  Perfection,  Poole   Red 
Russian,  Red  Wave,  Rochester  Red,  Wlieedling. 
(8)  Red  kernels,  beardless,  velvet  white  or  yellow  chaff. 

Hard  spring. — Bolton  Bluestem,  Haynes  Bluestem,  Minnesota  No.  160 
(selection  from  Haynes  Bluestem). 

Bop  or  semihard  winter, — Mealy,  Jones  Winter  Fife. 

(4)  Red  kernels,  beardless,  velvet  red  or  brown  chaff. 
Boft  or  semihard  winter, — St.  Louis  Grand  Prize. 

(5)  Red  kernels,  beared,  smooth  white  or  y^ow  chaff. 

Boft  or  semihard  winter, — ^Bearded  Purple  Straw,  Budapest,  Dietz  (or 
Dietz  Longberry),  Egyptian  Amber,  Farmers  Friend,  Fulcaster,  Grains 
o'  Gold,  Gipsy,  Ironclad,  Kansas  Mortgage  Lifter,  Lebanon,  Mammoth 
Red,  Nigger,  Red  Wonder,*  Reliable,  Rudy,  Turkish  Amber,  Valley. 
Winter  King. 

Hard  winter, — Beloglina,  Crimean,  Kharkof,  Malakof,  Turkey. 

Hard  spring. — Early  Java,  Johnson,  Preston. 

(6)  Red  kernels,  bearded,  smooth  red  or  brown  chaff. 

Boft  or  semihard  winter, — Blue  Ridge,  Farmers  Trust,  Lancaster,  Mediter- 
ranean, Missouri  Bluestem,  Shepherd  Perfection,  Sibley  New  Golden. 

(7)  Red  kernels,  bearded,  velvet  white  or  yellow  chaff. 

Boft  or  semihard  winter, — ^Rural  New  Yorker  No.  67,  Virginia. 

(8)  Red  kernels,  bearded,  velvet  red  or  brown  chaff. 
Boft  or  semihard  winter, — ^Velvet  Chaff. 

(9)  White  or  amber  kernels,  beardless,  smooth  white  or  yellow  chaff. 
Boft  winter, — Early  Ontario,  Kentucky  Bluestem. 

(10)  White  or  amber  kernels,  beardless,  smooth  red  or  brown  chaff. 

Boft  winter. — ^American  Banner,  Early  Windsor,  Dawson  Golden  Chaff, 
Gold  Coin  (or  Fortyfold),  New  Soule. 

(11)  White  or  amber  kernels,  bearded,  smooth  white  or  yellow  chaff. 
Boft  winter, — Seneca  Chief. 

(12)  White  or  amber  kernels,  bearded,  smooth  red  or  brown  chaff. 
Boft  winter, — Blarly  Genesee  Giant,  Jones  Longberry  No.  1. 

(13)  White  or  amber  kernels,  bearded,  velvet  white  or  yellow  chaff. 
Boft  irintcr.— Bearded  Winter  Fife. 

^Another  variety  having  white  kernels  is  grown  under  this  name. 
'A  red  or  brown  chaffed  strain  is  also  grown. 
'A  white-chaffed  strain  Is  also  grown. 
*A  red-chaffed  strain  is  also  grown. 
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By  C.  H.  Lane, 

CkUf  f!pecialUt  in  Agriniltural  Education,  Office  of  Experimtnt 

INTBODUCTION. 

For  a  considerable  number  of  years  more  attention  has  been  given 
bj  farmers  to  the  production  and  improvement  of  com  than  to  any 
other  grain  or  general  farm  crop,  yet  for  no  10-year  period  has  the 
average  com  yield  of  the  United  States  exceeded  28  bushels  per  acre. 
No  State  has  averaged  for  any  year  over  54  bushels  per  acre,  yet  in 
practically  every  section  of  the  United  States  yields  of  more  than 
100  bushels  per  acre  have  been  produced.  With  the  rapid  spread  of 
the  work  of  boys'  clubs  the  need  of  the  study  of  com  in  the  schools 
has  come  to  be  better  appreciated.  The  purpose  of  this  bulletin  is 
to  furnish  lessons  for  developing  the  real  educational  value  of  this 
study. 

LESSON  L 

Subject. — -Kinds  of  com. 

Topics  for  study. — ^Points  of  difference  between  flint,  pop,  sweet, 
and  dent  com.  What  is  each  kind  mostly  used  fori  How  many 
kinds  are  grown  in  your  school  district?  Which  has  proved  most 
profitable }     Which  produces  the  larger  annual  crop,  com  or  wheati 

Exercises. — Have  six  or  more  pupils  bring  10  ears  of  the  best  com 
they  can  find  at  home.  It  would  be  better  if  all  could  bring  the 
same  kind  of  com.  Before  the  pupib  attempt  to  select  the  most 
desirable  ears  for  seed  have  them  read  the  references.  Then  have 
the  pupils  select  20  or  30  of  the  best-looking  ears  for  use  in  the  lesson 
on  judging  com. 

flefer-CTices.— Farmers'Bulletins229,pp.8,9;  253, pp.  6, 7;  415,  pp. 
6,  7;  537,  pp.  18,  19;  553;  554. 

Note.— FmnlsbM  elemental?  Insons  on  mm  soil  iaollntetat  (aiunl-acbODlUachenlnall^TtsotUut. 
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LESSON  n. 

Subject. — Judging  com. 

Topics  for  study. — Object  of  com  judging.  Value  of  "com  score 
card.''  Preparation  of  local  com  exhibit.  Leami  how  to  judge  of  the 
maturity,  vitality,  and  distinctness  of  type  of  com. 

Exercises. — Provide  each  pupil  with  10  ears  of  corai  and  let  him 
practice  scoring,  using  the  score  card  given.  Each  pupil  should 
score  a  half  dozen  or  more  10-ear  samples  before  this  exercise  is 
passed  by.  Number  all  of  the  ears  from  1  to  20  or  1  to  30,  as  the  case 
may  be,  by  tying  to  each  a  small  numbered  tag  or  sticking  a  numbered 
peg  into  the  butt  of  each  cob.  Have  each  pupil  provide  himself  with 
a  score  card  ruled  as  shown  below,  providing  one  colunm  for  each 
ear  of  com.  The  figures  in  the  score  card  just  to  the  left  of  the  first 
perpendicular  I'me  show  the  number  of  ''points"  that  should  be 
given  for  a  perfect  ear,  e.  g.,  if  the  pupil  thinks  ear  No.  4  is  nearly 
perfect  in  shape  he  would  probably  mark  9  in  line  2,  column  4,  as 
shown  in  the  table.  Each  pupil  should  examine  carefully  each  ear 
of  corn  and  put  down  on  his  score  card,  in  the  column  of  the  same 
number  as  the  ear  of  corn,  his  estimate  of  the  qualities  named  on  each 
line  at  the  left,  except  line  4 — ^vitaUty — which  should  not  be  filled  in 
until  after  the  seed  is  tested  by  the  method  explained  on  page  3. 

Then  compute  the  germinating  value  of  the  different  samples  on 
the  basis  of  20  for  a  perfect  ear,  as  shown  in  the  score  card,  and  give 
each  ear  its  proper  rating  in  line  4  of  the  score  card.  Now  add  up 
the  different  columns  of  figures  in  the  score  card,  and  by  means  of 
the  totals  select  the  best  five  ea^s. 

Score  card  for  com. 


Points. 


1 .  Truenesa  to  type 10 

2.  Shape  of  ear 10 

3.  Purltv  of  color  in  grain  and  cob 5 

4.  Vitality ,  maturity ,  germinating  power 20 

5.  Tips  of  ears 5 

6.  Butts  of  ears 5 

7.  l^niformity  of  kernels 5 

8.  Shape  of  kernels 5 

9.  lyength  of  ear 5 

10.  Circumference  of  ear 5 

11.  Furrows  between  rows 5 

12.  Space  between  kernels  at  cob 10 

13.  Proportion  of  com  to  cob 10 


.    5   ' 


fi 


10 


Total 100 


In  order  to  understand  the  meaning  of  all  the  points  listed  in  this 
score  card  it  is  well  to  write  to  the  State  agricultural  college  or 
to  the  State  corn  breeders'  association,  if  there  is  one,  for  an  expla- 
pation  of  the  ofiicial  score  card  used  in  your  State ;  or  it  may  be  pos- 
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sible  to  get  some  one  from  the  agricultural  college  or  other  agricul- 
tural school  to  come  to  your  school  or  county  teachers'  meeting  and 
explain  the  score  card  fully. 

References. — Corn  score  card  published  by  the  State  agricultural 
college.     State  corn  breeders'  association,  if  there  is  one. 

LESSON  m. 

Subject, — Seed  corn. 

Topics  for  study  —  What  constitutes  good  seed  com  ?  Where  to 
obtain  the  best  possible  seed  corn.  How  to  gather  seed  corn.  Treat- 
ment of  seed  inmiediately  after  gathering.  Destroying  weevils  or 
grain  moths.     Winter  storage  of  seed  corn.     Method  of  shelling. 

Exercises. — Compare  the  methods  outlined  in  Farmers'  Bulletin  415 
with  those  in  practice  in  the  vicinity  of  the  school.  What  advan- 
tages for  the  various  methods  are  apparent?  See  that  the  pupils 
actually  perform  as  many  as  time  will  permit  of  the  operations  for 
gathering  and  storing  seed  corn  as  are  outlined  in  tuis  particular 
bulletin. 

References.— FhrmeTs'  Bulletins  193,  pp.  20-26;  225,  pp.  9,  10; 
229;' 244,  pp.  5,  7;  253;  415. 

LESSON  IV. 

Suhje^A. — Testing  seed  corn. 

Topics  for  study. — Importance  of  testing  the  vitality  of  corn. 
How  to  make  germinating  boxes.  Care  of  the  germinating  box. 
Ears  to  be  saved  for  seed.     Grading  of  the  seed  ears. 

Exercises. — ^Have  the  pupils  study  and  make  the  germinating  test 
as  outlined  in  Farmers'  BuDetin  253. 

References. — Farmers'  Bulletins  253,  pp.  8-10;  415,  p.  12;  537,  p.  9. 

LESSON  V. 

Subject. — Place  of  corn  in  crop  rotation. 

Topics  for  study. — (1)  Reasons  for  rotation:  (a)  Different  crops 
makedifferentrequirementsof  thesoii;  (h)  root  systems  differ;  (c)  crops 
should  be  selected  to  suit  varying  seasonal  conditions;  (d)  the  culture 
of  one  crop  prepares  for  a  succeeding  crop  of  a  particular  kind ;  (e)  dis- 
tribution of  labor.     (2)  Corn  in  systems  of  rotation. 

Exerciser. — Draw  plans  of  the  home  farm,  showing  fields,  and  write 
in  each  field  the  crops  in  the  order  in  which  they  were  grown  during 
the  last  five  years.  Write  to  the  State  agricultural  college  for  (a) 
a  system  of  crop  rotation  in  grain  farming  and  for  (b)  a  system  of 
rotation  in  live-stock  farming. 

References.— FsLTineT^'  Bulletins  242;  310,  pp.  12,  13,  21,  22;  325; 
422;  537. 
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LESSON  VL 

Subject — Preparation  of  the  seed  bed. 

Topics  for  study, — Soil  conditions  necessary.  Time  of  plowing. 
Purpose  of  plowing.  Depth  of  plowing.  Characteristics  of  a  good 
seed  bed.    When  should  cover  crops  be  turned  under  for  com  ? 

Exercises. — Show  the  effect  of  plowing  under  cloddy  soil,  or  a  lai^e 
cover  crop,  on  the  rise  of  capillary  watei .  Also  the  effect  of  disking 
a  cover  crop  or  heavy  coating  of  manure  into  the  surface  soil  before 
turning  under.  Use  four  lamp  chimneys,  numbered  1,  2,  3,  and  4. 
Fill  all  to  a  depth  of  5  inches  with  a  sandy  soil.  Finish  filling  No.  1, 
using  good  loam  soil.  On  top  of  the  sand  in  No.  2  put  1  inch  of  wheat 
or  oat  chaff  we.ll  packed  down.  In  No.  3  put  2  inches  of  fine  clods. 
Finish  filling  Nos.  2  and  3  with  loam  soil.  Complete  the  filling  of 
No.  4  by  using  a  mixture  of  loam  and  the  same  amount  of  chaff  uaed 
in  No.  2.  Set  aU  chinmejrs  in  about  1  inch  of  water.  Observe  and 
explain  results. 

References, — Farmers'  Bulletins  414,  pp.  6,  7,  13,  17,  18;  537,  pp. 
12,  13,  14. 

LESSON  vn. 

Subject, — Fertilizers  and  how  to  apply  them. 

Topics  for  study, — ^What  are  the  indispensable  requirements  for  a 
good  com  yield  ?  What  is  one  of  the  surest  fertilizers  for  producing 
a  large  com  crop  ?  Why  ?  How  many  tons  of  well-decomposed  and 
moist  barnyard  manure  may  you  safely  apply  ?  Manure  containing 
stalks  or  undecomposed  straw  may  reduce  the  com  yield.  Explain. 
When  should  the  manure  be  applied  ?  What  element  of  plant  food  is 
needed  most  by  the  soils  for  profitable  com  production  in  your  dis- 
trict ?  What  necessary  elements  of  plant  food  do  commercial  ferti- 
lizers supply?  When  are  such  fertilizers  Ukely  to  be  profitable  and 
how  should  they  be  applied?  Show  the  relation  between  profitable 
com  production  and  the  use  of  Ume,  ground  phosphate  rock,  and 
legumes  on  different  kinds  of  soils.  Name  the  steps  necessary  in 
building  up  the  soil  permanently  on  a  mn-down  farm  in  your  district. 

References,— Fa^rmeTs'  Bulletins  44;  192,  p.  5;  326,  p.  10;  398;  414, 
pp.  12,  13;  537,  pp.  10,  11. 

LESSON  vm. 

Subject, — When  and  how  to  plant  field  com. 

Topics  for  study, — At  what  time  do  the  best  farmers  in  your  school 
district  plant  their  com  fields  ?  What  is  the  old  Indian  rule  ?  Why 
do  the  farmers  not  plant  earlier?  Why  do  they  wish  to  plant  com 
as  early  as  it  is  safe  ?    Do  most  of  them  plant  in  continuous  driDs  or 
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in  hills ?  How  far  are  the  row^  spaced  apart ?  How  far  apart  are 
the  hills  in  each  row  ?  What  is  a '  'check  rower  ? "  How  many  kernels 
are  planted  in  a  hill  ?    What  is  the  secret  of  a  prize-winning  com  crop  ? 

Exercises. — How  many  kernels  are  needed  to  plant  an  acre  of  ground  ? 
How  many  ears  does  that  require  ?  How  many  farmers  in  your  dis- 
trict take  their  seed  ears  from  the  comcrib  in  the  spring  ?  Is  there 
any  certain  way  to  find  whether  they  will  grow  before  planting  them 
in  the  field?  (See  p.  3.)  How  many  kernels  in  a  quart  of  good 
shelled  seed  com  of  the  kinds  commonly  grown  in  the  locaUty  ?  How 
many  quarts  are  needed  to  plant  an  acre?  How  many  bushels  for 
40  acres  ?  How  many  bushels  of  shelled  corn  do  the  best  farmers  in 
your  district  raise  on  an  acre  ?  How  does  this  compare  with  the  best 
yields  made  by  the  boys'  com  clubs  in  your  State  ? 

References. — Farmers'  Bulletins  414,  pp.  19-24;  537,  pp.  14,  15. 

LESSON  EL 

Subject. — ^The  cultivation  of  com. 

Topics  for  study. — Purposes  of  cultivating  com.  Importance  of 
firft  cultivation.  Shallow  cultivation.  Meaning  of  a  soil  mulch. 
Purpose  of  a  mulch.     Proper  depth.     Frequency  of  renewal. 

Exercises. — ^The  effect  of  a  soil  mulch  may  be  shown  by  filling  two 
cans  or  flower  pots  with  soil  and  planting  com.  When  the  plants 
are  3  inches  high  cover  the  soil  in  one  pot  with  a  layer  of  coarse  sand 
or  granular  dry  poil  to  a  depth  of  1  inch.  Place  in  the  window  and 
observe  which  plants  first  show  the  need  of  water. 

References. — Directions  for  the  proper  cultivation  of  com  are  given 
in  Farmers'  Bulletin  229  for  the  ''Com  Belt  States,''  and  in  Farmers' 
Bulletin  81  for  States  farther  south.  Farmers'  Bulletin  537,  pages 
16  and  17,  gives  general  directions  for  cultivating  com  with  a  view 
to  producing  a  maximum  yield.  Nearly  every  State  has  one  or  more 
bulletins  on  this  subject.  These  should  always  be  procured  from  the 
State  agricultural  college  and  studied  in  the  class. 

LESSON  X. 

Subject. — Com  diseases  and  pests. 

Topics  for  study. — ^The  com  root-louse.  The  chinch  bug.  The 
corn  ear-worm.     Weeds.     Com  smut. 

Exercises. — Find  out  from  the  farmers  in  the  district  whether  com 
has  any  serious  pests,  such  as  birds,  insects,  or  diseases.  If  possible, 
have  the  pupils  collect  and  preserve  for  the  school  exhibit  local  com 
diseases  and  insect  pests. 

References.— FormeTs'  Bulletins  54,  pp.  18-23,  29,  30;  78,  p.  27; 
259,  p.  20;  537,  pp.  15,  16. 
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LESSON  XL 

Subject, — The  food  value  of  com. 

Topics  for  study. — Is  most  of  the  com  in  your  State  fed  or  shipped  ? 
Which  is  cheaper,  to  ship  the  com  or  to  ship  an  animal  that  was  fed  on 
it  ?  About  how  many  bushels  of  com  are  required  to  feed  a  250-pound 
hog  ?.  How  much  would  it  cost  to  ship  the  com  to  the  nearest  large 
stock  market — Chicago,  Omaha,  Kansas  City,  or  Buffalo  ?  To  ship 
the  hog?  In  addition  to  its  value  as  feed  for  stock,  com  is  largely 
used  as  human  food.  In  what  ways  is  it  used  as  a  food?  What 
products  are  manufactured  from  corn  ?  What  ones  have  you  seen  ? 
What  samples  of  them  do  you  have  in  your  school  museum  ? 

Exercises. — When  you  sell  $10  worth  of  com  from  the  farm  you 
sell  $3.78  worth  of  fertilizer;  when  you  sell  $10  worth  of  cattle  you 
sell  $1.18  worth  of  fertilizer.  Which  would  be  more  profitable — to 
sell  com  or  to  feed  it  to  cattle  and  sell  the  cattle  ?  Which  method  of 
farming  would  keep  the  land  in  good  condition  longer?  Have  the 
pupils  study  and  recite  on  Farmers'  Bulletins  56,  65,  97,  and  122.  All 
these  deal  with  some  phase  of  feeding  com  to  farm  animals.  The 
girls  in  the  class  will  be  interested  in  studying  the  value  of  com  as  a 
food  for  human  beings,  as  discussed  particularly  in  Farmers'  Bulletin 
565. 

References. — Farmers'  Bulletins  56,  pp.  4,  7-9;  65,  p.  6;  97,  pp. 
9-12;  122,pp.  26,  27;  249;  281,  pp.  18-22;  298;  553;  554;  559;  565. 

LESSON  xn. 

Subject. — The  botany  of  corn. 

Topics  for  study. — Corn  flowers:  Does  the  com  have  flowers  like 
wheat?  Where  are  the  stamens  in  com?  Where  are  the  pistils? 
What  is  the  yellow  powder  that  one  sees  on  the  ground  just  as  the 
silks  begin  to  show  ?  Why  so  much  of  it  ?  Why  is  dry  weather  par- 
ticularly bad  for  com  at  this  time  ?  When  a  cornstalk  grows  in  a 
place  by  itself  what  kind  of  an  ear  does  it  have  ?  Why  is  this  ?  Open 
an  ear  of  com  that  has  just  ^ ^silked  out."  Follow  the  threads  of 
silk.     Where  are  they  attached  to  the  kernels  ? 

(The  com  stamens  are  normally  borne  in  the  tassel.  The  silks  and  the 
kernels  to  which  they  are  attached  are  the  pistils.  The  pollen  must 
fall  or  be  blown  from  the  tassel  to  the  silk  in  order  to  fertilize  the 
kernel  and  make  it  develop.  There  must  be  a  great  abundance  of  pol- 
len, because  so  much  is  lost.    Each  silk  extends  to  one  kernel  only.) 

The  com  leaves  and  stalks:  How  are  the  leaves  arranged  on  the 
stalks  ?  What  is  the  position  of  the  ears  with  respect  to  the  leaves  ? 
Notice  that  the  margin  of  the  leaf  is  longer  than  the  middle  of  the 
leaf.     This  makes  the  leaf  wavy.     Would  this  help  to  prevent  the 
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wind  from  tearing  the  leaves  ?  Does  the  wind  damage  com  leaves 
much  in  your  country?  What  do  the  com  leaves  do  in  very  dry 
weather?  Is  this  an  advantage  to  the  com  plant?  How?  Cut 
across  a  comstalk.  Notice  the  threads  that  run  through  it.  Where 
are  they  thickest — ^in  the  middle  or  near  the  outside  of  the  stalk? 
These  threads  are  woody  bundles  called  fibro-vascular  bundles. 
Split  a  stalk  and  see  if  they  go  the  whole  length  of  it.  Do  they  extend 
into  the  leaf?  Cut  out  about  3  inches  of  a  stalk  between  joints. 
Put  one  end  of  this  in  water  and  blow  through  it.  Through  what  part 
of  the  stalk  does  the  air  go  ?  The  chief  function  of  the  fibro-vascular 
bundles  is  to  conduct  the  sap  up  and  the  prepared  food  down  in  the 
plant.  They  extend  into  the  leaves  and  become  the  veins,  and  thus 
help  to  make  up  the  leaf  framework. 

The  joints  of  the  cornstalk  are  called  *' nodes,"  and  the  spaces 
between  them  are  called  **intemodes."  If  a  stalk  of  corn  is  broken 
down,  at  what  point  does  it  begin  to  straighten  up  again?  Is  the 
node,  then,  of  the  same  length  all  around?  Which  side  of  the 
internodes  is  flattened  or  channeled?  Is  it  the  same  side  all  the 
way  up?  What  other  crop  plants  have  nodes  and  internodes  like 
corn  ?     Is  corn  a  grass  plant  ?     Is  wheat,  flax,  clover  ? 

Corn  ears:  On  which  side  of  the  internode  is  the  ear  always  foimd  ? 
Is  a  leaf  sheath  always  found  on  the  other  side  of  the  ear?  Sup- 
pose the  ear  were  borne  on  the  end  of  a  long  branch,  with  leaves 
arranged  just  as  they  are  on  the  stalk.  Now,  if  you  could  'tele- 
scope" this  branch  from  tip  to  base,  so  that  it  would  be  only  an 
inch  long,  would  the  leaves,  then,  have  the  place  of  husks  around 
the  ear?  Are  the  husks  corn  leaves?  What  is  the  short  branch 
that  bears  the  ear  called  ?  How  does  it  come  to  be  so  short  ?  Could 
it  hold  a  large  ear  up  off  the  ground  if  it  were  very  long?  Is  it 
better  to  have  the  shank  hold  the  ear  upright  or  allow  the  tip  to 
hang  down  a  little  ?  Why  ?  What  is  the  advantage  in  having  the 
tassel  at  the  top  of  the  stalk?  Which  would  be  the  better  kind  of 
corn  to  cultivate — the  sort  we  have  now,  or  one  with  long  stalks 
and  branches  and  with  both  stamens  and  pistils  at  the  ends  ?  Do  we 
sometimes  stiU  find  a  few  kernels  in  the  tassels  or  parts  of  the  tas- 
sel attached  to  the  ear?  (Have  such  specimens  collected  at  husk- 
ing time  and  brought  to  the  school.)  Are  they  the  best  kind  of 
com  to  plant  ?     (Try  it  and  see.) 

Corn  roots:  Dig  down  around  a  hill  of  corn  and  see  how  near  the 
surface  the  roots  grow.  How  far  do  they  extend  from  the  stalk? 
How  deep  could  the  cultivator  go  without  hurting  these  roots? 
(Fig.  1.)  About  the  time  that  the  corn  tassels  come  out  the  "brace 
rootii"  appear.     Find  some  of  these  roots.     What  is  their  use? 
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Exercises. — Bring  a  suiHcient  number  of  cornst&lks  into  the  school- 
room, or,  better  still,  go  with  the  class  to  a  field  of  standing  com. 
Make  notes  of  your  observations  in  answer  to  questions  on  Topics 
for  Study. 

Referencea. — Fanners'  Bulletin  229.  Textbooks  on  Elementari' 
Agriculture. 

OBSERVING  CORN  DAY.' 


To  make  this  day  a  success,  not  only  tbe  children,  but  the  parents, 
must  be  enlisted.  The  social  element  in  it  is  very  important.  Every 
parent  must  be  so  interested  that  he  will  fed  he  must  be  present. 
Plan  for  an  entire  day  given  to  the  special  occasion.  If  there  is 
one  in  the  vicinity  who  can  give  anything  valuable  about  agricul- 
ture, secure  him  as  a  speaker.     If  this  is  done,  have  two  programs. 


Fia.  1.— Dbuibutlon  or  corn  roota,  ihowbig  bov  Isle  d>ep  culUvallan  *aMM  the  roots, 

one  in  the  forenoon  for  the  speaker  and  one  in  the  afternoon,  when 
the  children  shall  take  the  prominent  place. 

For  the  children's  program  plan  to  show  the  results  of  the  work 
done  in  the  study  of  corn.  Let  it  include  the  best  compositions 
written  on  the  more  intertisting  phases  of  the  work.  The  History 
of  Corn,  The  Indian  Corn  Dance,  The  Importance  of  Com  in  Americii, 
The  Development  of  Breakfast  Foods,  The  Possibilities  in  a  Com 
Stalk,  How  Six  Ears  Went  to  Market,  Tbe  Story  of  a  Stalk  of  Corn, 
Number  of  Days  of  Work  Needed  for  One  Ifan  and  a  Team  to 
Raise  and  Harvest  an  Acre  of  Corn  are  suggested  as  additional 
subjects. 

I  Ailaptad  bom  Com  IHy  Anminl,  Sfhoola  of  tlllnab.  1013. 
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The  history  and  work  of  the  farmers'  institute  should  be  reported 
by  one  of  the  older  pupils.  Another  should  give  an  account  of  what 
the  agricultiu'al  college  is  doing  for  the  State. 

If  sufficient  interest  has  been  aroused,  a  corn-judging  contest 
might  be  held.  For  judging  the  com  exhibits  prepared  by  the  pupils 
secure  some  man  who  has  studied  corn  judging.  Be  sure  to  make 
this  a  featiu'e  of  the  day,  making  the  announcing  of  the  results  a  part 
of  the  program. 

Music  should  not  be  omitted  from  the  program.  Some  patriotic 
music  should  be  included,  as  should  the  State  song. 

The  following  program  may  be  suggestive: 

Quotation  on  Com. 

The  Gift  of  Mondamin. 

Hiawatha  Bleeeing  the  ComfieldB. 

The  Feast  of  the  Mondamin. 

The  Com  Song. 

The  Place  Com  Has  in  Our  History. 

From  a  Tiny  Grain  to  a  Mighty  Ear. 

The  Huskers. 

The  Husking  Bee. 

Maize,  Our  National  Emblem. 

What  I  Think  is  a  Good  Ear  of  Com. 

Columbia's  Emblem. 

Why  I  Think  Com  and  Boys  are  Similar. 

The  Uses  of  Com. 

"  When  the  Frost  is  On  the  Pumpkin. ' ' 

Why  Com  Should  Be  Our  Emblem. 

Plan  to  have  dinner  at  the  school,  and  use  every  device  possible 
to  make  it  a  corn  dinner.  There  are  many  ways  in  which  corn  can 
be  prepared  which  will  add  to  the  effectiveness  of  the  plan.  If  the 
number  of  people  is  not  too  large,  a  splendid  lesson  in  art  would  be 
the  making  of  place  cards  and  decorating  them  with  some  corn 
design.  If  these  are  not  made,  souvenirs  of  the  day  should  be  made 
by  the  pupils,  carrying  out  the  com  idea.  This  is  one  real  way  to 
teach  decorative  art. 

For  a  language  lesson  prepare  written  invitations  to  the  patrons 
of  the  school.  Perhaps  the  form  side  of  notes  of  invitation  will  be 
more  vividly  taught  then.  Be  sure  to  include  the  local  editor  in 
the  list  of  invitations.  Have  a  report  of  Corn  Day  written  by  some 
of  the  pupils  for  the  local  papers. 

The  decoration  of  the  schoolroom  should  not  be  neglected.  Some 
suggestions  as  to  using  blackboard  drawings,  booklets,  corn  products, 
and  other  work  of  the  pupils  have  been  given.  Use  some  fine  speci- 
mens of  corn  in  completing  the  decorations.  Grains  of  yellow,  white, 
and  red  corn  are  full  of  possibilities,  as  are  the  stalks.     The  rooms 
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should  be  decorated  so  as  to  give  joy  and  impress  the  thought  that  the 
man  who  raises  a  good  crop  of  corn  is  engaged  in  an  exalted  work. 
The  following  letter  might  be  sent  to  all  patrons  of  the  school: 

Dear  Friend  and  Patron  op  the  School: 

The  teachers  and  pupils  of School,  in  response  to  the  suggestion  of  the  State 

superintendent,  have  decided  to  have,  on ,  a  "  Com  and  Other  Products  Day," 

and  we  cordially  invite  your  cooperation  and  att.endance.  Bring  good  samples  of 
com,  fruit,  potatoes,  tomatoes,  poultry,  and'othier  home  or  farm  producta  that  you 
care  to  exhibit,  and  help  Us  to  make  it  a  day  <Jf  educational  value.  A  special  pro- 
gram, participated  in  by  the  pupils  and  others,  will  be  a  feature  of  the  day. 

Please  bear  in  mind  that  this  is  your  school  and  that*^our  cooperation  and  pres- 
ence will  be  both  a  help  and  an  inspiration. 
Sincerely  yourp, 

,  Teacher. 

SELECTING  THE  EXHIBIT  FOR  CORN  DAY. 

The  exhibit  from  one  person  usually  consists  of  5  or  10  ears  of  corn. 
Sometimes  a  10-ear  exhibit  to  represent  the  entire  local  school  is  made 
up  by  selecting  that  number  of  ears  from  the  best  ones  brought  in  by 
all  the  members  of  the  school. 

One  very  important  thing  to  observe  in  choosing  and  arranging  all 
such  exhibits  is  the  principle  of  uniformity.  This  is  sometimes  indi- 
cated in  score  cards  by  the  phrase  ''uniformity  of  exhibit."  In  the 
score-card  form  shown  on  page  2  it  is  covered  by  *'  trueness  to  type  " 
and  ''uniformity  of  kernels."  These  phrases  all  mean  that  in  order 
to  get  a  high  rating  all  the  ears  in  the  set  must  look  alike  as  nearly  as 
possible.  A  corn  judge  often  discards  a  set  of  5  or  10  ears  from  any 
further  consideration  simply  because  the  exhibitor  included  among 
them  one  ear  that  was  an  inch  longer  than  the  rest,  or  of  a  different 
shade  in  color,  or  that  had  a  different  number  of  rows  of  kernels,  or 
kernels  of  noticeably  different  shape  or  size  than  those  on  the  rest  of 
the  ears.  Sometimes  the  size  of  cob  in  one  ear  differs  from  all  the 
others,  or  one  ear  is  crooked  or  has  "twisted"  rows  of  kernels,  while 
all  the  rest  are  straight. 

Any  of  these  defects  spoil  the  uniformity  of  the  ^et  and  cause  the 
set  to  be  marked  down  severely.  It  is  better  to  select  10  ears  that  are 
not  the  very  best,  but  are  alikey  than  to  include  one  ear  that  is  either 
much  better  or  much  worse  than  all  the  rest  in  the  set.  Pick  out  the 
best  40  or  50  ears  you  can  find,  and  then  from  these,  by  careful 
measurement  and  comparison,  select  for  your  exhibit  the  5  or  10  that 
are  nearest  alike. 

The  unfavorable  impression  made  by  a  poorly  selected  or  poorly 
arranged  exliibit  of  10  ears  is  clearly  illustrated  in  figures  2  and  4 
(pp.  10,12).  Without  discarding  any  eai*s  from  the  best  10  selected 
they  can  always  be  arranged  in  one  hest  order,  from  left  to  right,  so  as 
to  present  whatever  excellence  they  have  in  the  most  favorable  view. 
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(See  figs.  3  and  5,  pp.  11,13.)  The  corn  judge  may  change  tliis  order 
before  givmg  his  final  verdict,  but  in  any  case  he  will  be  disposed  to 
give  the  exliibitor  credit  for  knowing  the  advantages  of  a  good 
arrangement.  Furthermore,  a  good  arrangement  of  the  ears  in  an 
exhibit  saves  time  for  the  judge,  and  that,  too,  is  in  the  exhibitor's 
favor  if  the  judging  must  be  done  rapidly. 
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Ijeaf-spot  is  one  of  the  best  known  and  most  widely  distributed 
diseuses  of  the  sugiir  beet  (fig.  1).  It  is  caused  by  a  well-defined  fun- 
gus (mold)  known  by  the  name  of  Cercospora  hetlcola.  These  fungi 
(molds)  are  low  forms  of  plants  that  depend  for  their  existence  upon 
other  forms  of  plant  or  animal  life.  In  this  particular  case  the  leaf- 
spot  fungiis  {>enetrate8  the  tissues  of  the  leaf  and  leaf  stem  of  the 
beet  and  feeds  upon  the  material  that  the  beet  plant  has  prepared  for 
its  own  growth  and  development.  It  is  pliiin,  therefore,  that  any 
considerable  number  of 
these  fungous  plants  feed- 
ing upon  a  single  beet 
plant  must  necessarily  re- 
tard its  growth.  Further- 
more, since  the  sugar  of 
the  beet  is  all  made  in  the 
leaves  of  the  beet  plant, 
any  appreciable  injury  to 
the  leaf  surface  must  re- 
duce the  sugar  -  making 
ability  of  the  infested 
plants.    Consequently,  leaf - 

spot  tends  to  reduce  both  the  lonnage  ami  the  sugar 
beets  affected. 

The  amount  of  injury  done  by  the  fungus  in  any  particular  field 
cf  beets  will  depend  upon  the  numl>er  of  fungous  plants  that  attack 
the  beet  and  iipon  the  time  in  the  life  of  the  crop  when  the  attack 
begins.  After  a  beet  plant  has  become  infested  with  leaf-spot  there 
is  no  known  method  by  which  the  fungus  can  be  destroyed  without 
destroying  or  killing  the  beet  leaves.     It  is  evident,  therefore,  that 

N'cKTE.—A  deBCTlptlon  of  Ipaf-spot,  a  wldpspii'iici  illspasn  of  llic  -iicnr  Wet,  lis  tcprcHluc- 
tlnn,  dlslr (bill Ian.  IdJufIouh  clTi'cls.  nnd  melbods  ul  control  arc  presented  In  tbls  bulletin. 
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c'ontrol  methods  for  leaf-spot  must  be  preventive  rather  than  cura- 
tive. There  are  simple  and  effective  means  along  the  line  of  good 
agricultural  practice  by  which  the  attacks  of  this  fungus  may  be 
prevented,  and  it  is  the  object  of  this  paper  to  point  out  these  pre- 
ventive methods. 

APPEARANCE  OF  LEAF-SPOT. 

In  considering  any  plant  disease  it  is  important  to  be  able  to 
I'ecognize  it  in  the  field;  otherwise,  the  success  or  failure  of  efforts 
toward  prevention  can  not  be  known.  The  following  brief  descrip- 
tion of  leaf-spot  as  it 
appears  in  the  field 
is  therefore  of  impor- 
tance in  this  connec- 
tion. 

The  first  distinct  ap- 
pearance of  leaf -spot 
is  a  tiny  point  which 
is  nearly  white,  indi- 
cating that  the  de- 
struction of  the  tissue 
of  the  leaf  has  begun. 
These  tiny  spots,  or 
points,  so  small  that 
they  are  seen  with  dif- 
ficulty by  the  unaided 
eye  {fig.  2),  increase 
more  or  less  rapidly  in 
size  and  assume  a 
brownish  color.  These 
small  brown  and  at 
first  nearly  round 
spots,  which  are  scat- 

!■■[(;.  ■-'. — A  young  BuBBr-bpr-t   plant,   sliowlnff  thp  early        ...  ,      , 

Biases  oc  icnr-Brot.    (About  ono-ti.ird  natural  bIm.)         tcred  irregularly  over 
,  the  surfaces  of  the  in- 

fested leaves  and  leaf  stems  and  which  may  vary  in  number  from  less 
than  a  dozen  to  se^'eral  hundred  on  the  same  leaf,  are  easily  seen  and 
to  the  casual  observer  are  the  first  indication  of  the  presence  of  the 
disease  (fig.  3).  The  spots  appear  first  on  the  outer  and  therefore 
older  leaves  of  the  beet,  and  if  conditions  are  favorable  for  their  de- 
velopment they  soon  cover  these  leaves,  and  the  adjacent  leaves  are 
similarly  attacked.  In  this  manner  several  of  the  outer  or  older 
whorls  of  leaves  are  infested,  and  as  the  adjacent  leaves  toward  the 
(■enter  of  the  crown  become  older  they  are  likewise  attacked.     Very 
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rarely  do  the  youngest  center  leaves  show  the  characteristic  brown 
spots  which  indicate  the  presence  of  leaf-spot,  even  when  the  disease 
is  severe  enough  to  kill  the  outer  leaves.  Consequently,thebeet  plants 
are  seldom  killed  by  this  disease,  although  it  frequently  interferes 
seriously  with  their  growth  and 
development  and  with  the  qual- 
ity of  the  roots. 

The  spots  on  the  infested 
leaves  continue  to  increase  in 
size  more  or  less  rapidly,  de- 
pending upon  the  conditions 
which  influence  the  growth  of 
the  fungus,  but  they  show, 
almost  from  the  first,  a  distinct 
line  between  the  discolored  spot 
and  the  green  surface  of  the  leaf, 
as  illustrated  in  figure  3.  The 
margins  of  the  spots  are  fre- 
quently tinged  with  a  reddish 
brown  or  purple  color.  As  the 
spots  get  older  they  assume,  es- 
pecially at  the  centers,  an  ashy- 
gray  color,  due  to  the  develop- 
ment of  the  fungus  and  to  the 
formation  of  spores.  Usually 
the  original  spots  remain  dis- 
tinct, but  they  often  increase  in 
size  and  number  until  their  de- 
structive influence  extends  over 
the  entire  leaf  (figs.  4  and  5), 
finally  causing  the  seriously  af- 
fected leaves  to  die.  As  the  older 
leaves  die  off  under  the  influence 
nf  leaf-spot,  new  leaves  are 
formed  at  the  centers  of  the 
crowns.  The  consequence  is  that 
the  crowns  of  the  infested  beets  '''"'-  ^-^-^  diBpa8i>d 
are  pushed  out,  or  elongated,  as  „nd  diBtrihution  of 
shown  in  figure  6.  The  affected  leaf  epot  cuqbiw.  i 
spots  do  not  usually  break  away, 
leaving  holes  in  the  leaf  blades,  as  is  the  case  witli  s 


11(1  ve  nin;  sbape, 
B  produced  by  the 
lut   one-third    not- 
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of  some  other  plants,  but  the  leaf  often  remains  intact,  even  after  it 
is  dead  from  the  effect  of  leaf-spof.  The  dead  leaves  usually  become 
more  or  less  brittle,  especially  if  the  atmosphere  surrounding  them  is 
dry,  and  then  the  action  of  (he  wind,  the  cultivator,  or  other  agencies 
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may  break  or  tear  them  (figs.  4  and  5).  Frequently,  however,  the 
leaves,  dead  from  the  effect  of  this  fungus,  remain  whole,  droop,  and 
lie  flat  on  the  ground,  remaining  attached  to  the  plant  even  until  the 
beets  are  harvested  (fig.  7).  At 
harvest  time,  however,  the  dis- 
eased leaves  become  more  or  less 
broken,  so  that  portions  of  dis- 
ease-infected leaves  fall  on  the 
ground,  where  they  remain  over 
winter.  A  beet  badly  infested 
with  leaf-spot  shows,  therefore,  an 
elongated  crown  with  a  tuft  of 
small  green  leaves  at  the  top  or 
center,  siirrounde<:l  by  a  larger  or 
smaller  number  of  whorls  of  brown 
dead  leaves,  as  shown  in  figure  6. 
In  point  of  time,  leaf-spot  does 
not  usually  appear  until  mid- 
summer. It  may  appear,  however, 
at  any  time  after  the  l>eets  are  a 
few  weeks  old  until  the  approach 
of  autumn,  when  the  cool  nights 
are  unfavorable  for  the  develop- 
ment of  the  fungus. 

The  greenhouse  and  field  ex- 
periments and  observations  car- 
ried on  by  the  writer  since  1001 
load  to  the  conclusion  that  if  the 
Cercospora  spores  are  present,  the 
spots  apijear  on  the  leaves  within 
II  few  days  after  the  plant  and 
weather  conditions  are  suitable 
for  their  development.  It  should 
also  be  noted  that  late  plantings 
i)f  beets  are  usually  very  much 
lessliable  to  severe  attacksof  leaf- 
spot  than  early  plantings  in  the 
same  locality.  This  condition  has 
undoubtedly  been  ()bserved  by  all 
who  have  followed  the  development  of  leaf-spot  in  the  field  during 
a  growing  season. 

THE  LEAF-SPOT  FUNGUS. 

In  order  to  unders^taiid  how  the  leaf-spot  organism  reproduces 
itself  and  how  it  spreads  from  plant  to  plant  and  from  place  to 
place,  a  brief  description  of  the  fungus  is  here  given. 


Fio.  4. — A  leaf  of  a  Bugnr-lH 
log  leaf-Hpot  on  both  the  jvpllo 
blade.      (About  onclhlrd  natun 
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The  fungus  Cercoapora  heticola,  which  produces  the  leaf-spot  of 
the  sugar  beet,  is  composed  of  two  parts — ^tlie  vegetative  part,  which 
corresponds  in  a  way  to  the  vegetntiie  part  (root,  leaves,  and  stems) 
of  higher  plants,  and  the  reproducing  bodies,  called  spores,  which, 
for  reproductive  pur- 
poses, take  the  place 
of  the  seeds  of  higher 
plants.  The  spores 
are  ^iiiut«  bodies, 
somewhat  needle 
shaped,  which  are  di- 
vided into  from  two 
to  seven  cells  by  means 
of  cross  walls,  as 
shown  in  figure  8. 
These  spores,  which 
are  usually  light  in 
color,  are  easily 
bnislied  off  the  sur- 
faces of  the  leaves  on 
which  they  are  pro- 
duced and  are  readily 
scattered  by  the  wind 
or  other  agencies. 

IMien  the  spores 
germinate,  they  push 
out  colorless  tubes 
from  one  or  several 
of  the  spore  cells. 
These  outgrowths 
from  the  cells  of  the 
spores,  which  are  the 
beginnings  of  the 
vegetative  parts  of 
the  fungus,  elongate 
rapidly,  forming 
threadlike  structures. 

The  growing  tips  of  Fuj-  5.— .\  tP»r  of  a  Bui™r-b«t  plant  whkh  hm  ben  cn- 
,,  f  .1,         J  tirply    kllli.(i    by    loarBijot.       lAboiil    onp-third     nnlural 

the    fungous   thi-eads      g,^,  '  ' 

remain  colorless,  but 

theolder  cells  become  darker  and  darker  until  they'are  brown  or  black. 
These  threads  push  out  new  branches,  which  in  turn  elongate,  divide 
into  cells,  and  pusli  out  still  other  branches.  These  processes  are  re- 
peated until  a  network  of  fine  thieads  has  formed,  constituting  the  veg- 
etative body  of  the  fungus.    While  this  growth  is  going  on.  the  fungus 
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must  feed  upon  soluble  material  which  is  absorbed  from  the  beet 
leaves  through  the  walls  of  the  fungous  threads.     The  tendency  of 
these  threads  is  to  push  out  in  all  directions  at  a  nearly  uniform 
rate  if  unobstructed,  thus  forming  round  or  nearly  round  spots  or 
areas  of  growth,  as  shown  in  figure  3.    As  these  areas  of  growth  in 
the  leaf  become  larger,  they  sometimes  become  irregular  in  shape, 
owing  to  the  presence 
of    the    leaf    veins    or 
other      obstruct^ions 
which  prevent  or  retard 
the  growth  of  the  fun- 
gus   in    certain    direc- 
tions. 

When  a  spore  germi- 
nates upon  the  surface 
of  a  beet  leaf,  the  threads 
produced  penetrate  the 
surface  of  the  leaf  and 
push  their  way  among 
the  cells  of  the  leaf  tis- 
sue, di-awing  nourish- 
ment from  the  living 
leaf  cells  and  causing 
their  death.  Thebrown 
color  of  the  diseased 
spots  on  the  leaves  is 
due  in  part  to  the  dead 
brown  cells  of  the  leaf 
and  in  part  to  the  color 
of  the  older  fimgoiis 
cells. 
Tlie     main     limiting 

factors  in  the  growth  of 

the  fungus  are  foo<I 
supply,  moisture,  and 
temperature.  \\Tien  the 
fungous  spores  lodge  upon  a  beet  leaf  and  the  conditions  for  the 
growth  of  the  fungus  are  favorable,  the  spores  soon  germinate  and 
produce  new  spots,  iij)on  the  surface  of  which  a  new  crop  of  spores 
may  be  formed.  In  this  manner  the  life  cycle  of  the  fungus  is 
repeated  over  and  over  during  the  growing  season,  or  until  the  cli- 
matic conditions  render  the  reproduction  and  propagation  of  the 
fungus  impossible.  The  length  of  ii  single  life  cycle  depends  upon 
the  fa^■orallle  or  unfavorable  condition  of  the  limiting  factors  men- 
tioned.    For  exiiuiple.  with  the  appi-onch  of  autumn  and  the  conse- 
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quent  reduction  in  temperature,  the  cycles  become  longer  and  longer 
and  the  infections  less  and  less  numerous,  until  finally  they  cease. 

DISTEIBUnON  OF  LEAF-SPOT. 

Although  theie  are  certain  localities  where  leaf-sput  has  not  yet 
become  sufficiently  general  and  severe  to  do  any  appreciable  damage 


Fio.  7. — A  fleld  of  Hugar  beets,  Hhowtnft  the  effect  o 
TliP  rowH  at  the  left  of  tlie  fctake  were  Biirafed :  tl 
(KiamlTK!  with  muKnirfliie  glniiH,  If  poBsLble.) 

to  the  sugar-beet  crop,  there  are  other  localities  where  the  fungus 
has  found  apparently  very  favorable  conditions  for  its  growth  and 
development.  This  is  especially  noticeable  in  some  parts  of  the 
semiarid  region  as  well  as  in  tlie  more  humid  portion  of  the  sugar- 
l>eet  belt  in  the  T''^nited  States.  The  indications  are  that  it  is  only  a 
question  of  time  when  leaf-spot  will  be  one  of  the  factors  to  be 
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reckoned  with  everywhere  in  the  profitable  production  of  this  crop, 
unless  practical  means  for  its  control  are  employed.  When  leaf -spot 
has  become  general  in  the  beet  fields  in  a  given  locality  it  remains 
year  after  year,  doing  sometimes  more,  sometimes  less,  damage, 
depending  upon  the  climatic  conditions  and  the  cultural  methods 
which  affect  the  propagation  and  development  of  the  fungus.  Even 
if  it  were  possible  to  eradicate  leaf-spot  from  all  sugar-beet  fields  in 
this  country,  it  would  probably  be  a  question  only  of  time  when  it 
would  reappear,  on  account  of  the  wide  distribution  of  the  fungus 
and  its  probable  ability  to  exist  on  other  host  plants,  both  wild  and 
cultivated,  unless  the  use  of  practical,  inexpensive  control  methods 
are  continued.  In  the  control  of  leaf-spot  it  is  therefore  important 
that  attention  be  given  to  the  methods  and  agencies  by  which  the 

fungus  and  its  spores  are  spread, 
as  well  as  to  the  elimination  of  the 
fungus  where  the  disease  already 
exists. 

The  agencies  instrumental  in  dis- 
tributing Cercospora  are  numer- 
ous and  varied  in  character,  chief 
among  which  may  be  mentioned 
w  ind,  water,  insects,  and  man  and 
other  animals.  These  agencies 
may  act  independently,  or  two  or 
more  of  them  may  work  together. 
The  distribution  of  the  fungus 
from  leaf  to  leaf  on  the  same  plant 
or  from  one  beet  to  an  adjacent 
plant  may  be  accomplished  by 
simple  contact  or  by  the  action  of 
the  wind,  the  rain,  or  any  of  the 
other  agencies  mentioned.  As  already  pointed  out,  the  spores  readily 
become  dislodged  from  the  mother  fungus,  and  may  easily*  be  carried 
short  distances  by  the  wind.  The  indications  are,  however,  that  the 
spores  are  not  carried  long  distances  in  this  manner,  although  bits 
of  diseased  leaves  may  be  blown  from  field  to  field.  Water,  especially 
when  used  for  irrigating  purposes,  is  an  important  agent  in  dis- 
tributing leaf-spot  from  plant  to  plant  and  from  field  to  field.  In- 
sects are  also  active  agents  in  carrying  the  disease  short  distances,  but 
man  and  other  animals  are  appar-ently  the  most  effective  agents  in 
the  distribution  of  leaf-spot.  A\Tien  diseased  beets  are  cultivated,  the 
spores  become  dislodged  by  the  action  of  the  cultivator  or  the  horses' 
feet,  and  the  spores  may  be  blown  about  by  the  wind  or  carried  on 
the  implement,  on  the  horses'  feet,  or  on  the  driver's  clothing.    Care- 


FiG.  8. — Spores  of  the  leaf-spot  fungus 
(Cercospora  heticola)  from  sugar-beet 
leaves.  August  20,  1912.  ((Jreatly  en- 
larged.) 
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less  handling  of  the  diseased  beet  tops  in  using  them  for  feed  has 
evidently  spread  the  leaf -spot  from  field  to  field  in  many  cases. 

The  spread  of  leaf -spot  to  distant  localities  not  before  used  for 
sugar-beet  production  has  generally  been  attributed  to  the  presence 
of  Cercospora  spores'  on  the  seed.  The  fact  that  seed  beets  as  well 
as  factory  beets  may  be  and  often  are  infested  with  leaf -spot  would 
apparently  make  it  comparatively  easy  for  the  spores  to  find  their 
way  to  the  seed  balls,  the  rough  coats  of  which  might  hold  the  spores 
during -the  process  of  transportation  and  imtil  the  seed  is  planted. 
AVhile  our  investigations  in  this  connection  indicate  that  this  is  not 
the  principal  means  by  which  leaf -spot  is  spread,  it  is  sufficiently 
probable  to  warrant  consideration  in  a  study  of  cultural  methods. 
At  any  rate,  it  has  been  found  that  in  new  sugar-beet  localities,  where 
the  conditions  are  favorable  for  the  growth  of  the  fungus,  the  beet 
plants  are  sooner  or  later  attacked  by  the  disease.  It  is  important, 
therefore,  that  control  methods  shall  be  practical  and  effective  in 
places  where  the  fungus  exists.  While  every  possible  precaution 
should  be  taken  to  prevent  the  spread  of  the  disease,  it  is  reasonably 
certain  that  its  elimination  can  not  be  accomplished  or  its  appearance 
in  new  localities  prevented  by  controlling  its  possible  distribution 
on  the  seed.  This  is  evident  in  view  of  the  fact  that  the  fungus 
attacks  the  garden  beet,  the  stock  beet,  and  other  plants,  both  wild 
and  cultivated. 

EFFECT  OF  LEAF-SPOT. 

The  injurious  effect  of  leaf-spot  upon  the  sugar  beet  is  fourfold. 
It  reduces  the  tonnage,  impairs  the  quality  of  the  roots,  increases 
the  tare,  and  reduces  the  feeding  value  of  the  leaves.  The  amount 
of  damage  done  by  leaf-spot  in  a  given  field  during  any  season  will 
depend  (1)  upon  the  severity  of  the  outbreak,  (2)  upon  the  time  in 
the  life  of  the  plant  that  the  disease  appears,  and  (3)  upon  the  sub- 
sequent weather  conditions.  Leaf -spot  usually  appears  when  a  hot, 
dry  period  of  two  weeks  or  more  is  followed  by  moisture  accom- 
panied by  continued  high  temperature,  provided,  of  course,  the  leaf- 
spot  fungus  is  present  in  the  field.  If  these  conditions  prevail,  so 
that  the  disease  appears  abundantly  within  six  or  eight  weeks  after 
planting,  the  growth  of  the  beets  will  be  retarded  and  a  marked 
reduction  in  the  tonnage  will  result.  Under  these  conditions  the 
amount  of  loss  in  tonnage  will  depend  upon  the  subsequent  weather 
conditions,  as  they  may  or  may  not  favor  the  rapid  development 
of  the  fungus.  The  more  rapid  the  development  of  the  fungus  the 
greater  the  injury  to  the  foliage,  and  consequently  the  greater  the 
retardation  in  the  growth  of  the  roots  and  the  consequent  loss  in 
tonnage.  If,  however,  the  disease  does  not  appear  until  late  in  the 
growing  season — that  is,  from  three  to  four  weeks  before  the  beets 
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are  harvested — the  loss  in  tonnage  from  the  eflFects  of  leaf-spot  will 
be  slight.  The  reverse  is  true  in  regard  to  the  eflFect  of  leaf -spot  upon 
the  sugar  content  of  the  beets.  While  the  beet  begins  to  store  some 
sugar  very  early  in  its  existence,  the  rapidity  of  storage  increases 
with  the  age  of  the  beet.  If,  therefore,  leaf-spot*  appears  early, 
is  severe  for  a  time,  and  then  by  some  means  is  retarded  in  its  de- 
velopment during  the  latter  part  of  the  growing  season,  the  sugar 
content  of  the  beets  may  reach  a  normal  or  nearly  normal  percentage. 
The  yield  of  sugar  per  acre  under  these  conditions  will  be  reduced 
only  because  of  the  smaller  size  of  the  beet  roots.  On  the  other 
hand,  if  the  disease  appears  late  in  the  growing  season  and  con- 
tinues its  injury  to  the  foliage  imtil  the  beets  are  mature,  there  will 
be  a  marked  decrease  in  the  sugar  content  of  the  beets  and  a  corre- 
sponding loss  in  the  sugar  per  acre,  although  the  tonnage  may  not 
be  appreciably  lessened.  If  the  fungus  begins  its  destruction  of  the 
foliage  early  and  continues  it  until  late  in  the  growing  season,  there 
will  be  a  loss  in  both  tonnage  and  sugar  content  of  the  beets.  Hence, 
leaf -spot  may  reduce  the  tonnage  only,  it  may  reduce  the  sugar  con- 
tent only,  or  it  may,  and  usually  does,  reduce  both  the  tonnage  and 
the  sugar  content  of  the  beets.  It  has  been  found  by  the  writer 
and  others  that  a  limited  amount  of  injury  may  be  done  to  the  beet 
foliage  with  no  appreciable  effect  upon  the  size  or  quality  of  the 
roots.  It  is  possible,  therefore,  to  have  such  a  light  attack  of  leaf- 
spot  that  no  appreciable  injury  results,  but  if  the  attack  of  Cercos- 
pora  is  severe  enough  to  be  at  all  injurious  it  will  reduce  the  amount 
of  sugar  per  acre. 

The  effect  of  the  disease  upon  crown  development  is  very  marked. 
As  has  already  been  noted,  it  is  the  older  and  therefore  the  outer 
whorls  of  leaves  that  are  first  attacked  by  leaf -spot,  while  the  young 
leaves  in  the  center  of  the  crown  usually  remain  in  a  healthy,  grow- 
ing condition.  When  the  older  leaves  die  under  the  influence  of  leaf- 
spot,  the  crown  of  the  beet  is  drawn  out  or  elongated,  as  shown  in 
figure  6.  Inasmuch  as  the  beet  crown  contains  a  high  percentage 
of  salts  taken  up  from  the  soil,  which  tend  to  keep  the  sugar  from 
crystallizing  in  the  mill,  all  beet-sugar  companies  require  that  the 
crowns  be  cut  off  at  the  point  of  the  lowest  leaf  scar.  When  the 
crowns  are  unduly  elongated  the  result  is  a  heavy  tare  upon  the 
beet  crop,  since  a  large  amount  of  growth  has  gone  into  the  elongated 
crown  instead  of  into  the  root  proper.  This  is  not  an  entire  loss, 
since  the  beet  crowns,  together  with  the  leaves,  form  an  excellent 
stock  feed.  But  since  sugar  beets  are  grown  primarily  for  the  money 
value  of  the  root  proper,  the  undue  elongation  of  the  crowns  causes 
considerable  money  loss  to  the  grower.  The  amount  of  elongation 
and  consequent  loss  due  to  leaf-spot  depends  upon  the  severity  of 
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the  attack  and  upon  the  time  in  the  growth  of  the  plant  that  the 
disease  appears. 

As  already  stated,  beet  tops — that  is,  the  crowns  and  leaves  to- 
gether— form  a  very  important  stock  feed.  In  connection  with  other 
foods,  beet  tops  form  one  of  the  most  valuable  stock  feeds  produced 
on  the  beet  farm,  especially  for  dairy  cows.  Any  injury,  therefore, 
that  tends  to  decrease  the  quantity  or  to  reduce  the  quality  of  this 
material  is  a  serious  loss  to  the  beet  grower.  While  leaf-spot  tends 
to  elongate  the  crown  and  thereby  to  increase  the  percentage  of 
crown  compared  with  the  root  yield  per  acre,  the  total  quantity  of 
feed  produced  f^om  badly  or  even  moderately  infested  beets  is  very 
greatly  lessened  by  the  effects  of  leaf-spot.  Aside  from  the  effect 
that  leaf -spot  has  upon  crowns,  the  leaves  are  rendered  brittle  and 
frequently  die  before  they  are  mature.  As  a  result  of  the  brittleness 
of  the  leaves  they  are  more  or  less  seriously  broken  in  handling  at 
harvest  time,  with  the  result  that  a  large  part  of  the  diseased  leaf 
material  remains  in  the  field  and  is  lost,  so  far  as  feeding  it  to  stock 
is  concerned.  As  to  their  feeding  value,  it  is  safe  to  say  that  the 
injured  leaves  have  lost  at  least  50  per  cent  of  their  value.  This  is  a 
source  of  .loss  that  is  frequently  overlooked,  but  it  is  none  the  less 
important.  Estimating  the  feeding  value  of  vigorous  beet  tops  at 
$5  per  acre,  which  is  below  their  real  value,  the  total  value  of  the  tops 
in  this  country  would  be,  for  the  635,100  acres  harvested  in  1913, 
$3,175,300.  An  average  loss  of  even  10  per  cent  of  the  feeding  value 
of  the  tops  due  to  leaf-spot  would  amount  to  over  $300,000,  to  say 
nothing  of  the  greater  loss  occasioned  by  the  reduction  in  the  tonnage 
and  in  the  sugar  content  of  the  roots. 

CULTURAL  METHODS  OF  CONTROL. 

The  most  satisfactory  and  profitable  methods  known  at  present 
for  controlling  leaf-spot  are  deep  fall  plowing  and  crop  rotation. 
Inasmuch  as  crop  rotation  is  the  "  balance  wheel "  of  good  farming 
and  must  be  practiced  in  order  to  obtain  the  most  profitable  results, 
regardless  of  the  presence  of  leaf-spot,  this  disease  and  many  other 
pests  may  be  controlled  and  other  advantages  gained  by  crop  rota- 
tion without  extra  expense  and  labor.  If  the  rotation  system  is 
wisely  planned  and  carefully  and  thoroughly  executed,  better  crops 
of  all  kinds  will  result  and  many  pests,  including  this  fungus,  will  be 
eliminated  or  at  least  reduced  below  the  point  of  serious  injury. 

The  principles  of  disease  control  by  means  of  crop  rotation  are 
based  upon  the  fact  that  certain  pests,  like  this  fungus,  can  thrive 
only  on  certain  kinds  of  plants.  Therefore,  when  the  crops  are 
changed  and  the  food  supply  thereby  cut  off,  the  pests  must  perish  or 
be  greatly  reduced  in  number.    It  must  be  remembered  that  the  most 
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profitable  crop  rotation  does  not  consist  merely  in  changing  the 
crops  around  from  year  to  year  regardless  of  the  relation  of  the 
crops  to  each  other,  but  that  the  central  aim  in  all  crop-rotation 
systems  should  be  to  leave  each  field  in  better  tilth,  better  physical 
condition,  and  reasonably  free  from  pests  at  th3  end  of  each  rota- 
tion cycle. 

No  hard  and  fast  rotation  system  can  be  laid  down  for  any  com- 
munity, but  the  most  profitable  system  must  be  worked  out  for  each 
farm  and,  indeed,  for  each  field.  There  are  certain  general  prin- 
ciples, however,  that  should  be  borne  in  mind  in  this  connection 
in  order  to  accomplish  the  most  satisfactory  result^.  For  soil  im- 
provement there  should  be  at  least  one  leguminous  crop  in  each 
rotation  cycle.  To  this  class  of  plants  belong  the  clovers,  alfalfa, 
peas,  beans,  etc.  There  should  be  also  a  suflScient  quantity  of  live 
stock,  especially  milch  cows,  on  each  farm  to  utilize  the  beet  tops 
and  roughage  and  to  supply  the  desired  quantity  of  stable  manupe, 
which,  in  addition  to  green  crops  plowed  under,  will  furnish  the 
necessary  amount  of  humus  to  the  soil.  The  conditions  resulting 
from  this  treatment,  if  the  soil  is  properly  handled,  will  make  the 
succeeding  crops  more  vigorous  and  capable  of  offsetting,  in  some 
measure  at  least,  the  effects  of  any  pests  that  may  appear.  Again, 
the  successive  crops  in  any  rotation  should  be  so  selected  and  ar- 
ranged that  no  two  upon  which  the  same  pest  may  thrive  will  be 
grown  in  succession.  The  beet-leaf  fungus  Cercospora  heticola  has 
not  been  known  to  thrive  upon  the  small  grains,  com,  clover,  alfalfa, 
cowpeas,  beans,  and  many  other  plants  suitable  for  rotation  with 
sugar  beets.  It  is  apparent,  therefore,  that  crop  rotlition  properly 
carried  out  offers  a  satisfactory  means  of  eliminating,  or  at  least  of 
keeping  in  check,  this  pest,  which,  if  allowed  to  gain  headway, 
will  turn  an  otherwise  profitable  crop  of  sugar  beets  into  a  serious 
loss  to  the  grower.  Experience  and  observation  teach  that  not  more 
than  two  successive  crops  of  beets  should  be  grown  in  any  rotation 
cycle.  It  is  true  that  three  or  more  successful  crops  of  beets  have 
been  grown  in  succession  in  some  instances,  but  for  obvious  reasons 
it  is  a  bad  practice  and  should  be  avoided.  Many  successful  growers 
never  follow  beets  with  beets.  In  one  locality  where  leaf -spot  had 
formerly  been  a  serious  pest,  a  system  of  crop  rotation  has  been 
adopted  in  which  beets  seldom  follow  beets,  with  the  result  that  leaf- 
spot  is  no  longer  feared.  An  examination  of  the  beet  fields  in  that 
locality  late  in  the  growing  season  showed  practically  no  leaf-spot 
in  any  of  the  fields  where  a  few  years  before  a  field  not  more  or  less 
seriously  injured  by  leaf-spot  was  an  exception. 

The  length  of  time  that  a  field  infested  with  leaf-spot  should  be 
in  crops  other  than  beets  in  order  to  insure  the  destruction  of  the 
Jeaf-spot  fungus  and  spores  appears  to  depend  somewhat  upon  cli- 
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matic  conditions  and  upon  the  manner  in  which  the  soil  is  handled. 
One  field  that  came  under  the  writer's  observation  was  so  badly  in- 
fested with  leaf-spot  that  the  crop  was  not  harvested.  The  field  was 
then  seeded  to  alfalfa.  At  the  end  of  two  years  it  was  fall  plowed 
to  a  depth  of  12  to  14  inches  and  subsequently  put  into  beets  for  two 
successive  years.  Very  little  leaf-spot  appeared  either  the  first  or 
second  year  that  the  field  was  in  beets,  following  the  two  years  in 
alfalfa.  This  and  other  examples  indicate  that,  under  some  condi- 
tions at  least,  an  interval  of  two  years  will  reduce  leaf -spot  below  the 
danger  point.  It  is  wise,  therefore,  in  planning  a  rotation  cycle  to 
arrange  for  two  or  more  years  in  other  crops  before  returning  to 
beets.  Furthermore,  it  should  be  noted  that  the  best  all-around  re- 
sults are  obtained  when  the  rotation  period  covers  three  or  more 
vears. 

• 

Another  method  which  has  given  positive  results  in  the  control  of 
beet  leaf-spot  is  that  of  deep  fall  plowing.  The  writer  has  found  by 
experience  that  deep  fall  plowing  of  beet  land  has  a  marked  effect 
in  reducing  the  amount  of  leaf-spot  in  the  succeeding  crop.  For  ex- 
ample, a  field  where  leaf -spot  was  very  injurious  to  the  beet  crop  was 
plowed  to  the  depth  of  14  inches  in  November.  It  was  again  planted 
to  beets  the  following  year,  with  the  result  that  very  little  leaf-spot 
appeared,  while  the  shallow-plowed  land  in  the  same  locality  which 
was  planted  to  beets  showed  a  destructive  amount  of  leaf -spot.  On 
general  principles  of  good  farming  an  occasional  deep  fall  plowing  is 
beneficial  to  certain  soil.  It  is  not  to  be  recommended,  however,  as  a 
general  method  of  controlling  leaf-spot,  to  the  exclusion  of  crop 
rotation,  and  should  be  used  for  this  purpose  only  in  case  it  is  abso- 
lutely necessary  to  follow  infested  beets  with  another  crop  of  beets. 

SUPPLEMENTAL  AIDS  IN  THE  CONTROL  OF  LEAF-SPOT. 

SPRAYING. 

The  cost  of  spraying,  together  with  the  extra  labor  involved  and 
the  possible  lack  of  thoroughness  in  the  work,  makes  it  questionable 
whether  spraying  should  be  considered  as  a  control  measure  for 
leaf-spot.  However,  there  may  be  conditions  imder  which  spraying 
would  be  advantageous.  It  has,  therefore,  been  considered  best  to 
refer  to  this  method  in  this  connection.  The  writer  has  demon- 
strated repeatedly  that  leaf-spot  may  be  controlled  almost  perfectly 
by  the  proper  use  of  Bordeaux  mixture.  The  most  important  ques- 
tion in  this  connection  is  whether  the  cost  of  spraying  will  exceed 
the  advantages  to  be  gained  by  this  method  of  control.  The  formula 
for  Bordeaux  mixture  used  by  the  writer  in  his  experiments  and 
demonstration  work  with  leaf-spot  was  1  1  50;  that  is,  4  pounds  of 
copper  sulphate,  commonly  called  bluestone,  4  pounds  of  slaked  lime. 
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and  50  gallons  of  water.^  After  ascertaining  that  this  pi-eparation 
would  in  no  way  injure  the  beet  foliage,  the  next  point  to  determine 
was  the  proper  and  most  effective  time  to  begin  the  spraying.  In 
order  to  settle  this  point,  a  field  which  had  been  in  beets  the  pre- 
ceding year  and  which  was  badly  infested  with  leaf-spot  was  selected, 
prepared,  and  planted.  A  number  of  plats  to  be  sprayed  were  then 
laid  off  on  one  side  of  the  field  in  such  manner  that  the  sprayed  plats 
would  be  bordered  on  three  sides  by  beets  not  sprayed.  The  first 
plat  was  sprayed  as  soon  as  the  beets  were  thinned  and  while  they 
had  from  four  to  six  leaves  only.  Two  weeks  later  the  same  plat 
was  sprayed  again  and  another  plat  of  the  same  size  adjacent  to  the 
first  was  sprayed  for  the  first  time.  After  another  interval  of  two 
weeks  the  first  and  second  plats  were  again  sprayed.  This  operation 
was  repeated  until  leaf-spot  began  to  appear  on  the  unsprayed  beets. 
The  last  plat  added  to  the  experiment  had  a  few  spots  on  the  leaves 
due  to  Cercospora  heticola  when  sprayed  for  the  first  time.  All  the 
plats  that  had  been  sprayed  were  subsequently  resprayed  at  inter- 
vals of  two  weeks  throughout  the  season;  that  is,  until  the  nights 
turned  cool  and  the  danger  of  the  spread  of  the  disease  was  over. 

When  the  spraying  was  discontinued  in  the  autumn  none  of  the 
plats  that  had  been  sprayed  had  any  perceptible  amoimt  of  leaf- 
spot,  while  the  unsprayed  beets  on  the  three  sides  of  the  sprayed  plats 
were  infested  to  such  an  extent  that  from  one-half  to  two-thirds  of 
the  leaves  of  each  beet  were  entirely  brown  and  dead.  In  the  last 
plat  added  to  the  experiment,  that  is,  the  one  in  which  the  leaves 
had  an  occasional  tiny  Cercospora  spot,  the  disease  did  not  advance, 
and  it  was  just  as  good  from  the  standpoint  of  tonnage  and  qualit}'^ 
at  the  end  of  the  season  as  the  other  plats  sprayed,  while  the  un- 
sprayed plats  were  badly  damaged  in  both  tonnage  and  quality. 
This  experiment  was  repeated  several  seasons  and  always  gave 
similar  results,  varying  only  in  the  amount  of  damage  done  by  the 
disease  to  the  unsprayed  beets.  In  some  cases  the  yield  of  the  un- 
sprayed beets  was  only  50  per  cent  as  great  as  the  yield  from  an 
equal  area  of  sprayed  beets.  This  was  the  result  if  the  disease  ap- 
peared early  and  was  severe  in  its  attack  until  past  midsummer.  In 
other  cases  the  sugar  content  of  the  unsprayed  beets  was  5  per  cent 
lower  than  in  the  sprayed  beets.  The  greatest  reduction  in  sugar 
content  occurred  when  the  pest  continued  to  develop  until  nearly 
harvest  time,  showing  that  the  amount  of  damage  done  by  leaf- 

1  Bluestonc  Is  best  dissolved  by  placing  it  in  a  gunny  sack  and  suspending  it  in  a  given 
quantity  of  water  in  a  wooden  tub  or  barrel.  A  metal  container  should  not  be  used. 
The  lime  should  be  stone  lime  of  good  quality  and  freshly  slaked.  These  solutions  will 
keep  a  long  time  if  they  are  not  mixed.  In  preparing  Bordeaux  mixture  the  two  solu- 
tions are  each  diluted  and  then  poured  at  the  same  time  into  a  tub  or  barrel  and  vigor- 
ously stirred.  To  this  mixture  enough  wator  should  be  added  so  that  the  proportion  of 
bluestone,  lime,  and  water  will  be  4  pounds  of  bluestone  and  4  pounds  of  lime  to  each  50 
gallons  of  water.     It  should  be  used  as  quickly  as  possible  after  it  is  prepared. 
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Spot  depends  upon  tlie  time  that  the  disease  appears  and  upon  the 
subsequent  weather  conditions.  These  experiments  prove  that  leaf- 
spot  may  be  controlled  by  the  use  of  Bordeaux  mixture  and  thot 
spraying  before  leaf-spot  appears  is  a  waste  of  time  and  material. 

The  cost  of  spraying  will  depend  upon  local  conditions.  The  price 
of  bluestone  is  subject  to  some  fluctuations,  but  it  can  usually  be  had 
in  bulk  at  from  7  to  12  cents  per  pound.  One  barrel,  or  50  gallons, 
(if  the  spray  containing  4  pounds  of  bluestone  should  spray  at  least 
one-half  acre.  At  an  average  cost  of  10  cents  per  pound,  the  blue- 
stone  required  for  2  barrels  of  spray,  sufficient  for  an  acre,  would  lie 
fiO  cents.  The  cost  of  the  lime  is  so  slight  that  it  may  be  ignored. 
Two  men,  a  team,  and  a  4-row  sprayer  should  cover  from  5  to  10 
acres  a  day,  depending  upon  the  convenience  of  the  water  supply 
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and  the  efficiency  of  the  sprayer.  The  daily  labor  cost  for  men  and 
team  should  ncrt  exceed  $fi.  Taking  8  nci-es  as  an  average  day's  work, 
the  labor  cost  i>ei'  acre  should  not  exceed  75  cents  for  each  spraying. 
Taking  six  as  the  minimum  number  of  sprayings  that  would  be  re- 
ctuii-ed  in  any  season,  the  cost  per  acre  for  the  season  woidd  lie  for 
liluestone  $4.80  and  for  labor  $4.50,  making  a  total  of  $9.30.  At  a 
flat  rate  of  $5  per  ton  for  Iwets,  it  would  therefore  require  an  in- 
creased yield,  due  to  the  spraying,  of  nearly  2  tons  per  acre  to  offset 
the  cost  of  material  and  labor.  Local  conditions  must  determine 
whether  putting  this  additional  expense  upon  the  crop  would  l>e 
justified.  It  should  be  added  that  the  spraying  to  lie  effective  must 
be  thoroughly  done  (fig.  9).  Both  tlie  upper  and  the  lower  surfaces 
of  the  leaves  nuist  be  completely  covered  with  the  mixture.  Spray- 
ing the  upper  sides  of  the  leaves  only  or  a  partial  spraying  of  Inith 
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the  upper  and  the  lower  sides  of  the  leaves  will  not  be  effective  in 
controlling  leaf-spot.  In  no  case,  therefore,  should  spraying  for 
leaf-spot  be  undertaken  unless  it  can  be  done  thoroughly  and  at  the 
proper  time. 

In  certain  localities  there  are  difficulties  in  the  way  of  thorough 
spraying  that  should  be  given  due  consideration  before  the  work  of 
spraying  for  leaf -spot  is  undertaken.  For  example,  in  irrigated  sec- 
tions it  is  sometimes  necessary  to  irrigate  the  beets  just  at  the  time 
when  the  spraying  should  be  done  to  be  most  effective.  Further- 
more, the  irrigation  ditches  across  the  fields  are  a  hindrance  to  the 
work.  Either  the  ditches  must  be  plowed  in  each  time  before  spray- 
ing or  much  time  will  be  lost  in  turning  at  each  cross  ditch.  In 
hiunid  regions  these  difficulties  are  not  encountered,  but  in  localities 
where  showers  are  frequent  the  spray  may  be  washed  off  by  rain 
before  the  mixture  has  had  time  to  dry  on  the  leaves.  In  such  cases 
respraying  is  necessary,  and  should  be  d^ne  immediately  after  the 
rain  is  over.  ^  If  spraying  is  undertaken,  it  must  be  remembered 
that  it  is  a  preventive  and  not  a  cure.  For  this  reason  the  leaves 
must  be  covered  as  soon  as  the  disease  beings  to  appear,  in  order  to 
make  further  infection  impossible. 

MOISTURE. 

A  constant  and  imiform  supply  of  moisture  in  the  soil  has  a  bene- 
ficial effect  in  retarding  an  outbreak  of  leaf-spot.  Moisture  reduces 
the  temperature  of  the  soil  and  of  the  atmosphere  surrounding  the 
beets  and  also  prevents  the  leaves  from  wilting.  It  is  noticeable  that 
a  slight  reduction  in  temperature  will  retard  the  development  of 
Cercospora  and  the  production  of  spores.  It  is  noticeable  also  that 
when  a  beet  wilts  it  is  generally  the  outer  or  older  leaves  that  wilt 
first,  just  as  it  is  generally  the  outer  or  older  leaves  that  show  the 
first  spots.  Beets  growing  close  to  irrigating  ditches  and  in  other 
places  favorable  to  a  constant  and  uniform  water  supply  are,  as  a 
rule,  much  less  severely  attacked  by  leaf-spot  than  beets  growing 
under  conditions  which  show  marked  variation  in  the  supply  of  soil 
moisture. 

As  previously  noted,  severe  outbreaks  of  leaf-spot  usually  have 
been  preceded  by  a  long  dry  period  followed  by  a  renewal  of  the 
moisture  supply.  The  dry  period  is  usually  long  enough  to  cause  a 
w^ilting  of  the  outer  beet  leaves.  While  there  seems  to  l)e  some  rela- 
tion between  the  w  ilting  of  the  leaves  and  an  outbreak  of  leaf -spot, 
the  exact  connection  has  not  been  determined.  As  a  control  method, 
however,  it  is  safe  to  say  that  a  constant  and  uniform  supply  of  soil 
moisture  sufficient  at  all  times  to  prevent  the  wilting  of  the  leaves 
will  aid  in  retarding  an  outbreak  of  leaf -spot.  Every  effort  should 
therefore  be  made  to  put  the  soil  in  the  best  possible  shape  for 
receiving  and  holding  moisture  by  plowing  the  ground  to  a  good 
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depth,  by  supplying  an  adequate  iimoiint  of  humus,  and  by  frei]iient 
and  thorough  subsequent  cultivation. 

Under  certain  conditions,  moisture  gathering  and  holding  sub- 
btances,  such  as  common  salt,  have  appeared  to  l)e  of  vahie  in  pre- 
venting an  outbreak  of  leaf-spot.  In  some  experiments  along  this 
line  the  «Titer  found  that  1,000  pounds  per  acre  of  common  salt 
applied  just  before  planting  and  thoroughly  worked  into  the  sur- 
face soil  reduced  the  severity  of  leaf-spot  to  a  marked  degree,  as 
shown  in  figuie  10.  However,  this  treatment  had  no  decided  effect 
upon  leaf-spot  if  the  period  of  drought  preceding  the  outbreak  of  the 
disease  was  exceptionally  long  and  severe.  In  irrigated  sections  fre- 
quent waterings  will  be  beneficial  in  warding  off  leaf-spot,  but  unless 
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the  physical  condition  of  the  soil  is  such  that  it  has  a  good  water- 
holding  capacity  it  will  be  practically  impossible  to  irrigate  often 
enough  to  prevent  the  development  of  the  fungus.  In  fact,  frequent 
waterings  with  a  low  water-holding  capacity  of  the  soil  seem  to  aid 
rather  than  retard  the  development  of  leaf-spot. 

DISPOSING  OF  BEET  TOPS. 

Theoretically,  it  should  be  feasible  to  remove  the  leaf-spot  fi'om  a 
field  by  carefully  gathering  and  removing  the  diseased  beet  leaves; 
but  since  the  diseased  leaves  are  more  or  less  torn  and  scattered  dur- 
ing the  harvesting  process,  it  is  practically  impossible  to  accomplish 
this  result.  The  usual  methods  practiced  in  the  handling  of  beet 
t«ps  are  the  pasture  method,  the  hauling-off  method,  and  the  plowing- 
under  method.     Cattle  or  sheep  may  be  used  in  pasturing  the  tops 
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after  the  roots  are  removed  from  the  field.  This  should  be  done  only 
when  the  soil  is  in  such  condition  that  it  will  not  be  injured  by  tram- 
pling. Care  should  be  taken  also  that  this  method  does  not  result  in 
scattering  the  disease  to  fields  to  be  used  the  following  year  for  beets. 
This  can  be  accomplished  by  not  allowing  the  stock  to  enter  the  fields 
that  are  to  be  used  for  beets  the  following  year  while  pasturing  on  the 
beet  tops  or  until  several  days  after  they  have  been  taken  off  the  beet- 
top  pasture.  If  the  tops  are  hauled  to  the  feed  yard  or  silo,  care 
should  be  taken  to  allow  none  of  the  diseased  leaves  to  be  scattered 
on  the  ground  to  be  used  for  beets  the  following  year.  Beet  tops  are 
far  too  valuable  as  stock  food  to  be  wasted  and  should  be  hauled  to 
the  feed  yard  or  silo,  where  they  should  be  properly  stored  and  even- 
tually fed  in  racks.  This  is  not  only  economical,  but  it  keeps  the  dis- 
eased leaves  from  blowing  about  and  puts  the  manure  where  it  can 
be  handled  in  the  safest  manner  and  to  the  best  advantage.  Beet  tops, 
if  plowed  under,  will  add  some  humus  to  the  soil.  Under  some  local 
conditions  this  may  be  the  best  method  of  disposing  of  the  tops.  If 
this  method  is  used,  the  plowing  should  be  done  in  the  fall  in  a  thor- 
ough manner,  so  that  all  the  leaves  will  be  turned  under  to  a  depth  of 
10  inches  or  more. 

DISPOSING  OF  THE  BIANURE. 

It  has  been  found  that  the  beet-leaf  fungus  will  be  destroyed  in  one 
or  two  years  if  beets  are  not  grown  in  the  field  where  it  is  present  or 
if  the  infested  ground  is  deeply  plowed  in  the  fall.  It  becomes  a  sim- 
ple matter,  therefore,  to  prevent  the  propagation  of  the  leaf-spot 
fimgus  by  applying  the  manure  to  the  land  one  or  two  years  in 
advance  of  the  beet  crop.  This  is  not  only  a  wise  precaution  from  the 
standpoint  of  controlling  leaf -spot,  but  it  is  also  good  farming,  since 
sug^r  beets  do  much  better  on  well-manured  ground  to  which  the 
manure  was  applied  one  or  two  years  in  advance  of  the  beet  crop. 

SUMMARY. 

(1)  Leaf '8 pot  may  he  controlled  on  a  covimercial  scale  and  in  a 
practical  and  inexpenmve  manner  hy  a  carefully  planned  and  thor- 
oughly executed  system  of  crop  rotations  or  hy  deep  fall  plowing. 
The  hest  results  are  ohtained  hy  comhining  these  two  methods, 

(2)  A  proper  and  uniform  supply  of  soil  moisture,  spraying,  and 
the  proper  disposition  of  beet  tops  and  stable  manure  are  important 
aids  in  the  control  of  leaf-spot. 

(3)  The  principal  agencies  in  the  distribution  of  the  leaf -spot 
fungus  are  wind,  water,  insects,  and  man  and  other  animals. 

(4)  Leaf-spot  tends  to  reduce  either  the  tonnage  or  the  sugar  con- 
tent of  the  beet,  or  both,  depending  upon  the  time,  duration,  and 
severitv  of  the  attack. 

(5)  Leaf-spot  seriously  injures  the  feeding  value  of  beet  tops. 
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INTRODUCTION. 

The  purpose  of  this  publication  is  to  present  to  the  tWie^;!!!  t^  ' 
concise  manner  the  most  important  features  regarding  the  bte«da_u£,- 


Fio,  1. — Draft  geldlnE,  an  excellent  type,  combining  k  maBslve  fonn  with  good  under- 


draft  horses  in  this  country.     A  history  of  the  breeds  or  information 
regarding  the  early  types  has  been  purposely  avoided,  and  the  reader 
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who  desires  information  on  such  matters  is  referred  to  the  list  of 
books  given  at  the  end  of  this  paper.  The  name  and  address  of  the 
secretary  of  the  pedigree-record  society  for  each  breed  is  given  at  the 
conclusion  of  the  portion  dealing  with  that  particular  breed,  and 
the  reader  is  referred  to  the  various  societies  for  information  regard- 
ing the  rules  of  registry  and  the  issuance  of  studbooks,  or  for  lists 
of  breeders. 

POINTS  OF  THE  DRAFT  HORSK 

The  draft  type  is  characterized  by  massiveness,  and  the  particu- 
lar field  for  this  type  is  the  hauling  of  heavy  loads  at  a  compara- 
tively slow  gait,  usually  at  the  walk.  Therefore  power  and  not  speed 
is  desired,  and  in  order  to  possess  this  power  the  horse  should  be 
generally  blocky  or  compact,  low-set  or  short-legged,  and  be  suffi- 
ciently heavy  to  enable  him  to  throw  the  necessary  weight  into  the 
collar  to  move  the  heavy  load  and  at  the  same  time  maintain  a  secure 
footing.  In  fair  condition  a  drafter  should  weigh  not  less  than 
1,600  poimds,  and  the  majority  will  be  between  16  and  17  hands  in 
height,  but,  of  course,  many  are  foimd  below  and  above  these  heights. 
In  some  localities  horses  weighing  less  than  1,600  pounds  are  termed 
drafters,  but  in  localities  where  the  heavy  draft  horse  is  common 
they  would  not  be  classed  as  such,  unless  designated  as  light  drafters. 

In  the  typical  drafter  the  head  is  comparatively  lean,  wide  between 
the  eyes,  and  in  size  proportioned  to  the  body.  The  eye  is  bright  and 
fairly  prominent.  The  neck  is  strong  and  muscular,  of  fair  length, 
and  somewhat  arched;  in  the  stallion  it  is  well  arched  or  crested,  in 
the  gelding  or  mare  less  so.  The  shoulders  are  shorter  and  more 
upright  than  in  the  case  of  the  light  horse,  and  a  happy  medium 
between  the  straight  and  sloping  shoulder  gives  the  best  combination 
of  power  and  movement.  Too  straight  a  shoulder  causes  excessive 
concussion,  and  the  result  is  bone  and  tendon  trouble  in  the  feet  and 
legs.  On  the  other  hand,  too  sloping  a  shoulder  renders  it  difficult  to 
fit  the  heavy  collars  properly.  In  the  draft  horse,  however,  the 
former  is  much  more  common  than  the  latter. 

The  chest  is  deep  and  comparatively  broad,  thus  providing  plenty 
of  room  for  the  lungs.  The  girth,  or  the  body's  circumference  be- 
hind the  forelegs,  is  large,  and  horses  slack  in  that  region  are  usually 
weak  in  constitution.  The  body  is  broad,  deep,  and  comparatively 
short ;  the  back  is  short  and  broad,  and  the  ribs  well  sprung,  giving 
a  round  appearance  to  the  body.  The  horse  with  a  shallow  body  is 
usually  a  poor  feeder.  The  loin  is  broad  and  well  muscled ;  the  croup 
is  fairly  level,  long,  broad,  and  well  muscled.  A  short,  decidedly 
sloping  croup  is  not  so  well  muscled  as  the  straighter  and  longer  one. 
The  hindquarters  and  thighs  are  well  muscled,  and  it  is  from  the 
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hindquarters  that  the  horse  obtains  most  of  its  propelling  power,  the 
front  legs  acting  largely  as  weight  carriers. 

Good  underpinning,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  clean,  heavy  bone  is  necessary  in  order  to  afford  attachments 
for  the  heavy  muscles  and  to  stand  the  heavy  wear  and  tear.  The 
cannon  bones  are  the  best  indication  of  the  bone  throughout.  In  this 
region  the  bone  should  feel  firm,  and  the  tendons  should  stand  out 
distinctly  from  the  bone,  giving  the  cannon  bones  when  viewed  from 
the  side  a  wide,  flat  appearance.  The  knee  should  be  broad  and  deep 
when  viewed  from  the  front.  The  hock  should  be  broad  from. front 
to  back,  and  of  strong  structure.  The  pasterns  should  be  fairly 
long  and  sloping.  While  some  draft  horses  possess  too  long  and  too 
sloping  pasterns,  a  much  larger  number  have  too  short  and  too 
straight  pasterns.  The  foot  should  be  fairly  large  and  the  horn  of 
the  hoof  dense.  The  dark-colored  hoofs  are  the  most  popular,  as  it 
is  thought  they  denote  greater  durability.  In  the  draft  horse  as  much 
quality  as  is  consistent  with  the  required  substance  is  desirable,  but 
quality  should  not  be  obtained  at  the  sacrifice  of  too  much  weight. 

In  temperament  the  draft  horse  is  generally  lymphatic,  but  he 
should  not  be  too  sluggish.  While  the  nature  of  his  work  requires 
him  to  be  steady  and  easily  managed,  it  is  nevertheless  essential  that 
it  should  be  performed  willingly  and  with  some  snap  and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward. 
This  kind  of  action  renders  possible  the  covering  of  considerable 
ground  in  the  least  possible  time.  While  the  walk  is  the  normal 
gait,  the  ability  to  trot  well  is  desirable.  Often  faults  not  noticeable 
at  the  walk  are  brought  out  at  the  trot. 

BELGIAN. 

The  Belgian  draft  horse,  as  the  name  indicates,  originated  and  has 
been  developed  in  Belgium,  and  is  the  only  breed  of  horses  which  is 
bred  to  any  extent  in  that  country,  the  light  horses  used  in  Belgium 
being  purchased  largely  in  other  coimtries.  In  1886  the  Belgian 
Draft  Horse  Society  was  organized  for  the  purpose  of  encouraging 
the  breeding  of  the  native  draft  horse  and  to  maintain  a  studbook  for 
the  breed.  In  June  of  each  year  the  annual  show  of  this  society  is  held 
at  Brussels.  At  the  twenty-eighth  annual  show,  held  in  June,  1913, 
the  entries  totaled  more  than  1,000,  and  this  is  probably  the  largest 
show  of  a  single  breed  of  horses  held  in  the  world.  The  breeding  of 
Belgian  draft  horses  is  also  promoted  by  the  Government,  which  an- 
nually awards  prizes  and  subsidies  to  the  best  animals  in  the  various 
provinces.  Stallions  which  stand  for  public  service  must  be  approved 
by  a  commission  appointed  by  the  Government. 
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Importations  of  these  horses  into  the  United  States  occurred  more 
or  less  frequently  during  the  last  half  of  the  nineteenth  century,  but 
it  has  been  only  within  the  past  10  years  that  they  have  been  imported 
in  any  large  numbers.  The  early  trade  was  principally  a  stallion 
trade,  but  during  the  past  five  years  quite  a  large  number  of  mares 
have  been  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest 
of  any  of  our  breeds.  Mature  stallions  in  fair  condition,  weighing  a 
Ion  or  more,  are  comparatively  common.    In  height  mature  stallions 


Fic.  2. — BelglaD  alftlllOD, 

will  probably  average  slightly  over  ICi  hands,  and  mature  mares 
about  IC  hands.  In  general  conformation  they  are  the  most  compact 
of  any  breed,  the  bodies  being  short,  wide,  and  deep.  The  head  is  of 
medium  size,  the  neck  is  short  and  heavily  crested  or  arched,  the 
chest  is  broad  and  deep,  the  back  is  short  and  well  muscled  over  the 
loin,  the  croup  is  somewhat  drooping  or  steep,  and  the  quarters  are 
full  and  heavily  muscled.  The  legs  are  short  and  free  from  the  long 
hair  or  feather  characteristic  of  the  Clydesdale  and  Shire,  In  action 
the   Belgian   is  good,   but   is   less   active   than   the   Clydesdale   or 
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Fercheron.  In  temperament  he  is  docile  and  easily  handled.  He  is 
fi  good  feeder,  is  rated  as  an  easy  keeper,  and  stands  shipment  ^ell. 
The  colors  common  to  the  Belgian  are  bay,  chestnut,  and  roan,  but 
browns,  grays,  aod  blacks  are  occasionally  seen. 

Some  of  the  criticisms  of  the  Belgian  horse  are  that  a  large  num- 
ber have  necks  that  are  too  short  and  heavy,  too  drooping  a  croup, 
a  roughness  about  the  hocks,  bone  that  is  not  sufficiently  flat,  too 
short  and  straight  in  the  pastern,  hoof  deficient  in  circumference, 
and  a  lack  of  general  quality;  but  great  improvement  has  been  noted 


Pio.  3. — Belgian  mare. 

in  respect  to  these  deficiencies  in  recent  years.  The  extreme  width 
may  cause  the  Belgian  to  roll  somewhat  at  the  walk,  but  as  a  class 
they  are  good  movers  nt  the  trot. 

In  this  country  the  Belgian  sire  has  been  valuable  in  improving 
the  draft  conformation  of  our  horse  stock,  particularly  when  mated 
with  many  of  our  rangy,  loosely  coupled  mares.  The  breed  has 
made  wonderful  progress  in  this  country,  considering  that  it  has 
attracted  much  attention  only  during  the  past  10  or  15  years.  In 
fact,  probably  no  breed  has  shown  a  greater  increase  in  popularity 
and  a  greater  improvement  during  the  past  decade. 
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The  distribution  of  the  Belgian  draft  horse  in  the  United  States 
is  widespread,  but  it  is  found  in  the  greatest  number  in  those  sec- 
tions where  the  heaviest  type  of  draft  horse  is  most  prevalent,  such  as 
the  Central  West,  particularly  in  Indiana,  Iowa,  Illinois,  Ohio,  and 
Nebraska. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  organized  in  1887,  but  the  first  volume  of  that  as- 
sociation's studbook  was  not  published  until  1905,  To  date,  however, 
five  volumes  have  been  issued,  the  fifth  having  been  issued  in  1913. 
Up  to  January  1,  1914,  more  than  8,000  stallions  and  nearly  4,000 


Fia.  4. — FeicIieroD  atallloil. 

mares  had  been  recorded.    The  secretary  of  the  association  is  J.  D. 
Conner,  jr.,  Wabash,  Ind. 

PERCHERON. 

The  Percheron  originated  in  France  and  has  been  developed  in  a 
small  district  in  the  northwestern  part  of  that  country  known  as 
Perche.  This  district  is  about  one-fifteenth  the  size  of  the  State  of 
Iowa,  and  only  Percherons  bom  within  its  boundaries  are  eligible  to 
registry  in  the  Percheron  Studbook  of  France.  Percheron  foals,  to 
be  accepted  for  registry  in  the  French  book,  must  be  registered 
during  the  year  of  their  birth.    Prior  to  such  registration  they  must 
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be  examined  by  an  official  appointed  by  the  Percheron  Horse  Society 
of  France,  who  takes  a  careful  description  of  their  color  and  mark- 
ings, and  who  brands  them  on  the  neck  with  the  letters  "  S.  P."  en- 
laced. 

The  Percheron  Horse  Society  of  France  was  organized  in  1883, 
and  in  addition  to  looking  after  the  registration  of  Percherons  it 
holds  an  annual  summer  show  in  the  Percheron  district.  The  society 
also  offers  prizes  at  other  shows.  The  improvement  of  the  Percheron 
and  other  breeds  in  France  is  due  to  both  public  and  private  efforts. 
The  Government  has  for  a  number  of  years  maintained  studs  in 


which  selected  animals  have  been  kept  for  breeding  purposes.  In 
addition,  subsidies  are  granted  to  private  individuals  in  onler  to 
keep  high-class  horses  in  the  stud.  Stallions  intended  to  stand  for 
public  service  in  France  must  be  examined  by  officials  appointed  by 
the  Government  and  certified  as  being  free  from  periodic  ophthalmia, 
or  moonblindnesR,  and  roaring  (thick  wind). 

The  introduction  of  Percheron  horses  into  the  United  States  dates 
back  many  years.  One  of  the  early  stallions  brought  to  this  country 
which  exerted  considerable  influence  on  our  draft  stock  was  Louis 
Napoleon,  imported  in  1851  by  an  Ohio  firm.  Other  Perche- 
rons were  imported  about  this  time  and  during  succeeding  years. 
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During  the  early  seventies  they  were  imported  in  quite  large  num- 
bers, and  these  importations  have  continued  to  date. 

The  head  of  the  Percheron  is  clean-cut,  jof  medium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Percheron  than 
of  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  the  back  is  shoi-t,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement  in 
this  respect  has  been  made  in  recent  years.  The  legs,  feet,  and  bone 
are  on  the  average  good.  The  legs  are  free  from  the  long  hair  or 
feather  characteristic  of  the  Clydesdale  and  Shire.  In  action  the 
Percheron  is  good  at  both  the  trot  and  the  walk,  and  the  trot  is 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
the  other  draft  breeds.  This  breed  may  be  regarded  as  one  of  the 
best  movers  and  is  surpassed  in  style  of  action  only  by  the  Clydesdale. 

The  Percheron  is  not  so  large  a  horse  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightly. 
Good,  mature  stallions  in  fair  condition  will  usually  weigh  from 
1,800  to  2,000  pounds,  and  there  are  many  which  weigh  considerably 
over  2,000  pounds.  In  height  good,  mature  stallions  will  measure 
16  to  17  hands,  with  a  general  average  of  about  16^  hands,  but  of 
course  there  are  some  under  and  a  few  over  these  heights,  although 
the  rangy,  tall  Percheron  is  not  in  demand  in  this  country.  The 
popular  Percheron  is  rather  short-legged,  compact,  and  blocky  in 
form,  less  so  than  the  Belgian,  but  more  so  than  the  Clydesdale  or 
even  the  Shire. 

The  colors  common  to  the  Percheron  are  black  and  gray,  although 
bays,  browns,  chestnuts,  and  roans  are  occasionally  seen.  It  may  be 
safely  stated,  however,  that  90  per  cent  of  our  Percherons  are  either 
black  or  gray. 

While  occasionally  difficulty  may  be  experienced  in  deciding 
whether  an  animal  is  a  Percheron  or  a  Belgian,  the  two  types  are 
quite  distinct.  The  Belgian  is  heavier  bodied,  more  compact,  shorter 
legged,  and  his  head  is  more  square  in  outline;  the  neck  is  shorter, 
more  heavily  muscled,  and  more  heavily  crested.  Moreover,  the 
colors  common  to  the  Belgian — namely,  bay,  chestnut,  and  roan — are 
uncommon  to  the  Percheron,  while  the  gray  and  t)lack  colors  common 
to  the  latter  are  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  as  having  croups  too  sloping  or 
steep,  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — not  sufficiently  drafty — having  a  lack  of  depth  and  fullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bones 
which  are  rather  round,  lacking  in  breadth  and  flatness,  lack  of  bone 
for  the  size  of  the  body,  and  pasterns  which  are  too  short  and 
straight. 
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The  distribution  of  the  Percheron  horse  in  this  country  is  wide- 
spread, and  for  years  he  has  been  the  favorite  drafter  of  the  Ameri- 
can people.  In  the  United  States  to-day  Percherons  outnumber  all 
other  draft  breeds  combined,  and  there  does  not  appear  to  be  any 
diminution  in  their  popularity.  This  probably  is  due  in  part  to  the 
good  start  given  the  breed  by  the  pioneer  importers  and  breeders, 
but  this  popularity  must  be  attributed  to  some  extent,  at  least,  to 
their  general  adaptability  to  meet  the  needs  and  desires  of  the 
American  people.  For  crossing  on  ordinary  mares  the  Percheron 
stallion  has  been  very  popular,  so  that  grade  Percherons  are  very 
common,  and  are  great  favorites  in  our  horse  markets. 

In  1876  the  National  Association  of  Importers  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Society 
of  America  is  an  outgrowth  of  that  association.  The  sixteenth  vol- 
ume of  the  studbook  of  this  society  was  issued  in  1914.  Up  to  Janu- 
ary 1,  1914,  over  100,000  animals  had  been  accepted  for  registration. 
The  secretary  of  the  Percheron  Society  of  America  is  Wayne  Dins- 
more,  Union  Stock  Yards,  Chicago,  111. 

FRENCH  DRAFT. 

The  name  "  French  Draft "  is  applied  broadly  to  all  the  breeds  of 
draft  horses  in  France,  including  the  Percheron.  In  addition  to  the 
Percheron,  there  are  a  number  of  other  draft  breeds  in  France,  such 
as  the  Boulonnais,  Nivemais,  and  others.  Of  these,  the  Percheron 
is  by  far  the  best  known,  and  has  obtained  a  foothold  in  this  country 
much  greater  than  that  of  any  other  French  breed  of  draft  horses. 
Of  the  other  breeds,  the  Boulonnais  and  Nivernais  are  the  only  ones 
of  any  particular  interest  in  this  country. 

The  Boulonnais  is  found  in  northern  France  in  the  vicinity  of 
Boulogne.  This  breed  is  probably  a  trifle  larger  than  the  Percheron 
and  somewhat  coarser,  but  in  general  type  resembles  the  Percheron 
quite  closely.  The  color  common  to  the  Boulonnais  is  gray,  but  occa- 
sionally other  colors  are  seen.  This  breed  has  been  imported  in 
larger  numbers  than  the  Nivemais. 

The  home  of  the  Nivemais  is  in  central  France,  in  the  Department 
of  Nievre.  In  type  it  is  quite  similar  to  the  Percheron.  The  color 
is  black. 

The  National  French  Draft  Horse  Association  of  America  pub- 
lishes a  studbook,  in  which  may  be  registered  any  of  the  French 
Draft  breeds  or  their  crosses.  The  association  was  organized  in 
1876,  under  the  name  of  the  National  Norman  Horse  Association, 
but  the  name  was  changed  in  1884  to  the  National  French  Draft 
Horse  Association.  Twelve  volumes  of  the  studbook  have  been  pub- 
Ushed,  containing  the  registrations  of  23,000  animals.  The  secretary 
of  this  association  is  C.  E.  Stubbs,  Fairfield,  Iowa. 
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CLYDESDALE. 

The  Clydesdale  originated  and  has  been  developed  in  Scotland, 
and  is  practically  the  only  draft  horse  found  in  that  country.  The 
breed  is  of  mixed  origin,  nnd  the  early  history  is  more  or  less  obscure. 
It  is  probable  that  the  blood  of  both  Flemish  and  English  horses 
entered  quite  largely  into  the  breed  during  its  early  history.  For  a 
number  of  years,  however,  the  Clydesdale  has  been  bred  pure.  In 
1878  the  Clydesdale  Horse  Society  of  Great  Britain  and  Ireland  was 
organized. 


Fio.  6. — Clydesdale  stall  Ion. 

The  first  Clydesdales  brought  to  North  America  were  probably  im- 
ported into  Canada  by  the  Scotch  who  had  settled  there.  In  the 
early  seventies  Clydesdales  were  imported  into  this  country  both 
through  Canada  and  by  direct  importation.  By  1880  they  were  be- 
ing imported  in  large  numbers,  and  these  importations  continued 
for  several  years.  During  the  past  10  years  the  number  of  Clydes- 
dales imported  has  averaged  slightly  less  than  100  per  annum. 

The  Clydesdale  is  not  as  heavy  as  either  the  Belgian  or  the  Shire, 
and  probably,  as  a  class,  will  not  weigh  quite  as  much  as  the  Percheron. 
The  Clydesdale  is  more  rangy  and  lacks  the  width  and  compactness 
of  the  breeds  mentioned.    The  Scotch  breeders  have  paid  particular 
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attention  to  legs,  pasterns,  and  feet,  but  have  placed  less  emphasis 
on  weight  than  has  been  the  case  in  other  breeds.  Average  mature 
Clydesdale  stallions  in  this  country  will  probably  weigh  1,700  to 
1 ,900  pounds  when  in  fair  condition,  with  an  average  height  of  nearly 
IGJ  hands.  Mature  mares  will  probably  weigh  1,600  to  1,800  pounds 
and  average  about  16  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  snappy  stride,  and  a  sharp  trot  with 
hocks  well  flexed  and  carried  close  together  are  characteristic  of  this 
breed.     Good   clean,  flat   bone;   well-set,   fairly   long   and   sloping 


Fio.  7. — Clyac»d«le  mate. 

pasterns;  and  a  moderate  amount  of  fine  feather  or  long  hair  at 
the  rear  of  the  legs  below  the  knees  and  hocks  are  important  and 
characteristic  features.  The  colors  most  common  are  bay  and  brown 
with  white  markings,  but  blacks,  grays,  chestnuts,  and  roans  are 
occasionally  seen.  The  white  markings  are  characteristic,  and  it  is 
the  exception  to  see  a  bay  or  brown  Clydesdale  without  a  white  face 
and  considerable  white  on  the  feet  and  legs. 

Some  of  the  criticisms  of  this  breed  have  been  the  lack  of  size  of 
body,  lack  of  width  and  depth,  too  much  feather,  and  too  much 
white  with  no  regularity  of  distribution.  The  average  American 
does  not  like  a  horse  decorated  with  a  white  face  and  legs.    Nor  has  the 
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feather  been  popular  with  Americans,  owing  to  the  care  nece^ary 
to  keep  the  feet  and  legs  clean.  This,  of  course,  is  not  so  objection- 
able in  countries  where  most  of  the  roads  are  macadamized. 

It  is  not  always  easy  to  differentiate  between  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole  they  are  quite  distinct.  The 
Clydesdale  is  not  as  heavy  bodied  as  the  Shire,  has  more  refinement, 
and  the  feather  is  somewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  quite  popular  in 
the  cities  for  use  by  those  who  want  draft  horses  with  a  good,  long, 
snappy  stride,  and  at  the  same  time  possessing  style  and  action. 
Our  native  mares  of  draft  character  bred  to  Clydesdale  stallions 
have  produced  many  excellent  animals.  They  often  lack  the  weight 
necessary  for  the  heaviest  work,  but  are  horses  of  medium  draft 
weight  and  are  active  at  both  the  walk  and  the  trot. 

The  distribution  of  the  Clydesdale  in  this  country  is  quite  wide- 
spread throughout  the  northern  half;  the  breed  is  seldom  found, 
however,  in  the  South.  It  has  found  the  most  favor  in  such  States 
as  Iowa,  Illinois,  Wisconsin,  Mimiesota,  and  the  Dakotas. 

The  American  ClySesdale  Association  was  organized  in  1879,  and 
has  issued  16  volumes  of  the  American  Clydesdale  Studbook,  con- 
taining the  registrations  of  16,000  animals.  The  secretary  of  this 
association  is  R.  B.  Ogilvie,  Union  Stock  Yards,  Chicago,  111.  '; 

SHIRE. 

The  Shire  originated  and  was  developed  in  England,  and  to-day 
is  bred  in  all  sections  of  that  country.  The  real  origin  of  this  breed 
is  more  or  less  speculative.  It  is  known  that  this  type  of  draft 
horse  existed  in  England  in  early  times.  It  is  probable  that  the 
early  Shire  was  of  very  mixed  breeding,  but  at  the  present  time  the 
Shire  is  bred  very  pure.  In  1878  the  Shire  horse  breeders  of  Eng- 
land were  organized  under  the  name  of  the  English  Cart  Horse 
Society.  In  1884  the  name  was  changed  to  the  Shire  Horse  Society. 
In  addition  to  the  registration  of  horses,  the  society  holds  an  annual 
show  and  sale  in  London,  and  also  awards  medals  and  prizes  at  the 
leading  agricultural  shows  in  England  and  at  some  of  the  fairs  and 
expositions  in  the  United  States. 

Shires  were  imported  into  this  country  a  good  many  years  ago. 
Mr.  George  E.  Brown,  in  volume  1  of  the  American  Shire  Horse 
Studbook,  states  that  in  1853  a  Mr.  Strickland  imported  a  stallion 
direct  from  England  to  Aurora,  111.,  where  the  horse  was  known  as 
John  Bull.  Volume  1  of  this  studbook  shows  the  registration  of  a 
small  number  of  stallions  imported  in  1880,  and  these  importations 
increased  until  in  1887  more  than  400  Shires  were  imported. 
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The  Shire  is  &  massive  horse,  with  a  wide,  deep,  and  long  body, 
and  is  equaled  in  weight  only  by  the  Belgian.  Shire  stallions  in 
fair  condition  weighing  2,000  pounds  or  over  are  comparatively  com- 
mon. They  are  less  compact,  or  more  rangy,  than  the  Belgiaji,  and 
in  height  will  average  taller  than  any  other  draft  breed.  Stallions 
standing  17  hands  or  more  in  height  are  quite  common;  in  fact, 
probably  the  average  height  of  mature  Shire  stallions  in  this  coun- 
try is  close  to  17  hands.  Mature  Shire  mares  will  average  about 
16|  hands  in  height  and  will,  in  fair  condition,  average  about  1,800 


Pto.  8. — Shire  stallion. 


pounds  in  weight.  Heavy  bone  and  feather  are  characteristic  of 
this  breed.  In  temperament  the  Shire  is  probably  more  lymphatic 
than  any  of  our  other  breeds,  and  therefore  less  active  than  is  de- 
aired  by  many.  The  common  colors  are  bay  and  brown,  with  white 
markings,  although  blacks,  grays,  chestnuts,  and  roans  are  occa- 
aonally  seen. 

This  breed  is  criticized  for  lack  of  quality  and  refinement  in 
general,  a  sluggish  temperament,  the  abundance  of  feather,  and  the 
large  amount  of  white.  From  the  American  standpoint  the  abun- 
dant feather  is  objectionable,  owing  to  the  difficulty  of  keeping  the 
legs  clean. 
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While  many  Shires  and  Clydesdales  are  so  similar  as  to  render  it 
difficult  at  times  to  distinguish  the  one  from  the  other,  the  two  types 
are  quite  distinct.  The  Shire  is  more  massive,  heavier  bodied 
throughout,  and  the  feather  or  long  hair  on  the  legs  is  more  abun- 
dant and  coarser  than  that  of  the  Clydesdale. 

The  distribution  of  the  Shire  throughout  the  northern  half  of 
this  country  is  quite  widespread,  but,  like  the  Clydesdale,  it  is  seldom 
found  in  our  Southern  States.  This  breed  has  met  with  the  most 
favor  in  the  Central  West,  particularly  in  Illinois,  Iowa,  Indiana, 
and  Nebraska ;  it  is  also  popular  on  the  Pacific  coast  in  the  States  of 


Washington,  Oregon,  and  California.  A  great  many  of  our  best 
market  geldings  possess  some  Shire  blood ;  and  where  height  as  wel! 
as  bone  and  substance  is  desired,  it  can  be  derived  from  Shire  blood 
with  greater  certainty  than  from  other  breeds. 

The  American  Shire  Horse  Association  was  organized  in  1885,  and 
has  issued  eight  volumes  of  its  studbook  and  recorded  over  14,000 
animals.    The  secretary  is  Charles  Burgess,  Wenona,  III. 

SUFFOLK. 

The  native  home  of  the  Suffolk  breed  is  Suffolk  County,  in  eastern 
England,  and  the  production  of  the  breed  in  that  country  is  confined 
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almost  entirely  to  that  and  adjoining  counties.  The  Suffolk  has  not 
been  bred  for  the  heavy  draft  work  of  the  city,  but  largely  for  Uie 
farm,  and  for  this  purpose  it  ranks  high  among  the  farmers  of  east- 
em  England,  who  consider  it  capable  of  doing  a  large  amount  of 
labor  on  a  small  amount  of  feed  and  for  longer  periods  than  other 
divfters.  The  breed  is  used  more  exclusively  for  farm  work  than 
any  other  of  our  draft  breeds. 

In  size  the  Suffolk  is  smaller  than  other  drafters;  and  while  occa- 
sionally a  mature  stallion  in  fair  condition  may  weigh  2,000  pounds, 
such  a  weight  is  not  characteristic  of  the  breed.    Considering  their 


Fig.  10. — Suffolk  Blalllon. 

size,  the  Suffolks  have  a  deep  and  wide  body,  and  the  ribs  have  n 
pronounced  spring,  giving  the  body  a  round  and  full  appearance. 
The  croup  is  straight,  the  sloping  croup  being  seldom  seen  in  this 
breed.  The  quarters  are  round  and  well  muscled.  The  legs  are  short 
and  are  particularly  free  from  long  hair  or  feather,  and  the  bone  has 
the' appearance  of  being  small  compared  with  the  size  of  the  body. 
The  color  is  always  chestnut,  varying  from  light  to  dark.  The  Suf- 
folk is  active,  has  a  good  disposition,  and  is  rated  as  an  easy  keeper. 
The  distinguishing  characteristics  of  this  breed  may  be  said  to  be 
the  invariable  chestnut  color,  with  little  if  any  white;  their  smooth, 
rotund  form;  and  the  clean-boned  leg,  devoid  of  the  feather  charac- 
teristic of  the  other  two  British  draft  breeds. 
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The  breed  is  criticized  for  the  lack  of  size  to  supply  the  heavy- 
draft  type  demanded  for  the  heavy  hauling  in  the  cities  and  for 
being  too  light  in  bone  for  the  size  of  the  body. 

Suffolks  were  first  imported  into  this  country  in  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  but  have  never 
gained  a  very  strong  foothold  here.  One  reason  for  this  has  no  doubt 
been  due  to  the  lack  of  size  as  compared  with  other  draft  breeds. 
Another  reason  why  no  more  have  been  imported  has  probably  been 
that  they  have  not  been  bred  in  very  large  numbers  in  England,  being 
confined  to  a  limited  area,  and  the  home  demand  by  the  farmers  has 
been  sufficient  to  take  care  of  most  of  the  animals  produced;  and, 
furthermore,  other  countries  have  purchased  a  good  many  at  prices 
above  what  Americans  would  pay. 

The  Suffolks  in  this  country  are  found  in  small  numbers  in  a  large 
number  of  States,  but  have  never  gained  any  strong  foothold,  and 
consequently  their  adaptability  to  our  conditions  can  scarcely  be 
judged.  The  stallions  have  been  crossed  to  some  extent  on  mares  in 
this  country,  but  the  demand  for  extreme  size  has  prevented  such 
crossing  from  being  carried  on  sufficiently  to  judge  of  its  value, 
except  in  a  small  way. 

The  secretary  of  the  American  Suffolk  Association  is  A.  Graham 
Galbraith,  De  Kalb,  111. 
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THE  PRODUCTION  of  high-class  draft  horses  for 
breeding  purposes  has,  since  the  termination  of 
the  World  War,  assumed  special  importance  in  the 
United  States.  Formerly  it  was  customary  for  breed- 
ers to  import  annually  many  stallions  and  mares  of 
the  draft  breeds  from  such  countries  as  England, 
Scotland,  Belgium,  and  France.  Because  the  war 
greatly  depleted  the  foreign  supply,  breeders  in  the 
United  States  are  now  dependent  on  draft  horses 
raised  in  this  country  for  their  seed  stock. 

The  purpose  of  this  publication  is  to  present  in  a 
concise  manner  the  most  important  features  regard- 
ing the  breeds  of  draft  horses  in  this  country.  No 
attempt  has  been  made  to  give  a  history  of  the 
breeds  or  information  regarding  the  early  types,  as 
such  information  would  require  considerable  space 
and  would  be  of  little  or  no  value  to  the  general 
reader.  The  name  and  address  of  the  secretary  of 
the  pedigree-record  society  for  each  breed  are  given 
at  the  conclusion  of  the  portion  dealing  with  that 
particular  breed,  and  the  reader  is  referred  to  the 
various  societies  for  information  regarding  the  rules 
of  registry  and  the  issuance  of  studbooks,  or  for  lists 
of  breeders. 
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POINTS   OF  THE   DRAFT   HORSE 

THE  draft  type  of  horse  is  characterized  by  massiveness,  and 
the  particular  field  for  this  type  is  the  hauling  of  heavy  loads 
at  a  comparatively  slow  gait,  usually  at  the  walk.  Therefore  power 
and  not  speed  is  desired,  and  in  order  to  possess  this  power  the  horse 
should  be  generally  blocky  or  compact,  low  set  or  short  legged,  and 
be  suflSciently  heavy  to  enable  him  to  throw  the  necessary  weight  into 
the  collar  to  move  the  heavy  load  and  at  the  same  time  maintain  a 
secure  footing. 

The  market  rec[uirements  classify  draft  horses  according  to  weight, 
quality,  and  utility  into  heavy  draft,  light  draft,  and  loggers.  The 
best  heavy  horses,  classified  as  heavy  drafters,  stand  from  16  to  17V^ 
hands  high  (a  "  hand  "  being  4  inches)  and  weigh  from  1,750  to 
2,200  pounds.  The  light  draft  horses  are  similar  in  type  to  the  heavy 
draft  horses  but  are  smaller.  They  range  in  height  from  15%  to 
161/^  hands  and  in  weight  from  1,600  to  1,750  pounds.  The  loggers 
are  big,  rugged  horses  suitable  for  lumbering  work.  Although  as 
large  and  heavy  as  the  heavy  draft  horses,  they  are  plainer  and 
sometimes  slightly  blemished  or  unsound.  The  range  in  height  and 
weight  for  loggers  is  practically  the  same  as  for  heavy  drafters. 

Chunks  are  classified  chiefly  irom  the  standpoint  of  conformation. 
They  are  essentially  little  drafters,  but  are  usually  more  blocky  and 
compact.  The  eastern  chunk  is  of  true  draft-horse  conformation, 
but  with  less  height  and  weight,  ranging  in  height  from  15  to  16 
hands  and  in  weight  from  1,300  to  1,550  pounds.  Farm  chunks, 
commonly  known  as  "  general-purpose  horses  ,  are  not  quite  so  heavy 
nor  so  good  in  quality  as  the  eastern  chunks.  Farm  chunks  range 
in  height  from  15  to  15%  hands  and  in  weight  from  1,200  to  1,400 
pounds. 


^Mr.  Bell  resigned  from  the  Department  Oct.  15.  1920.     The  bulletin  has  been  revised 
by  J.  O.  Williams  and  S.  R.  Speelmau,  Animal  Husbandry  Division. 
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In  the  typical  drafter  the  head  is  comparatively  lean,  wide  be- 
tween the  eyes,  and  in  size  proportionate  to  the  body.  The  eye  is 
bright  and  fairly  prominent.  The  neck  is  strong  and  muscular,  of 
fair  length,  and  somewhat  arched;  in  the  stallion  it  is  well  arched 
or  crested,  in  the  gelding  or  mare  less  so.  The  shoulders  are  shorter 
and  more  upright  than  m  the  case  of  the  tight  horse,  and  a  happy 
medium  between  the  straight  and  sloping  shoulder  gives  the  best 
combination  of  power  and  movement.  Too  straight  a  shoulder  causes 
excessive  concussion,  and  the  result  is  bone  and  tendon  trouble  in 


t'lQUue  l.~Tb(>  polatB  of  tbe  Hothk  :  1.  Mouth  ;  i,  oaatrlt :  S,  now  ;  4.  loct ;  6.  eye  ;  B.  fore- 
b«sd  ;  T,  poll ;  8.  ™r  :  9.  lower  Jow  ;  10.  throatlatch  ;  11,  neck  :  12,  creet :  13.  abonlder 
bed;  14.  aboalder ;  IS,  wltbers;  16.  p<t\at  ot  ahould«r;  IT,  brenat ;  IS.  aroi :  19.  elbow 
20.  ror^arm;  21.  kncea :  22.  connoDS :  23.  feriocks;  24.  pastorns :  2S,  fpatber :  26,  teet 


^japllng  ;  36.  hip  ;  38.  croup  ;  37,  1 
:,  gaeklh  ;  43,  hock. 


the  feet  and  legs.  On  the  other  hand,  too  sloping  a  shoulder  renders 
it  difficult  to  fit  the  heavy  collars  properly.  In  the  draft  horse, 
however,  the  former  is  much  more  common  than  the  latter. 

The  chest  is  deep  and  comparatively  broad,  thus  providing  plenty 
of  room  for  the  lungs.  The  heart  girth,  or  the  body's  circumference 
behind  the  forelegs,  is  large,  and  horses  slack  in  that  region  are  usu- 
ally weak  in  constitution.  The  body  is  broad,  deep,  and  compara- 
tively short;  the  back  is  short  and  broad,  and  the  ribs  well  sprung, 
giving  a  round  appearance  to  the  body.  The  horse  with  a  shallow 
body  is  usually  a  poor  feeder.    The  loin  is  broad  and  well  muscled ; 
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the  croup  is  fairly  level,  long,  broad,  and  well  muscled.  A  short, 
decidedly  sloping  croup  is  not  so  well  muscled  as  the  straighter  and 
longer  one.  The  hind  Quarters  and  thighs  are  well  muscled;  it  is 
from  the  hind  quarters  that  the  horse  obtains  most  of  its  propelling 
power,  the  front  legs  acting  largely  as  weight  carriers. 

Good  underpinnmg,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  big,  clean,  heavy  bone  is  necessary  in  order  to  afford  attach- 
ments for  the  heavy  muscles  and  to  stand  the  wear  and  tear  of  hard 
work.  The  cannon  bones  are  the  best  indication  of  the  bone  through- 
out. In  this  region  the  bone  should  feel  firm,  and  the  tendons 
should  stand  out  distinctly  from  the  bone,  giving  the  cannon  bones 
when  viewed  from  the  side  a  wide,  flat  appearance.  The  knee  should 
be  broad  and  deep  when  viewed  from  the  front.  The  hock  should  be 
broad  from  front  to  back,  and  of  strong  structure.  The  pasterns 
should  be  fairly  long  and  sloping.  Though  some  draft  horses  pos- 
sess too  long  and  too  sloping  pasterns,  a  much  larger  number  have 
too  short  and  too  straight  pasterns.  The  foot  should  be  fairly  large 
and  round  and  the  horn  dense.    The  dark-colored  hoofs  are  most 

Kopular,  as  it  is  thought  they  denote  greater  durability.  In  the  draft 
orse  as  much  quality  as  is  consistent  with  the  required  substance  is 
desirable,  but  quality  should  not  be  obtained  at  the  sacrifice  of  too 
much  weight. 

In  temperament  the  draft  horse  is  generally  lymphatic,  but  he 
should  not  be  too  sluggish.  Although  the  nature  of  his  work  re- 
quires him  to  be  steady  and  easily  managed,  it  is  nevertheless  es- 
sential that  it  should  be  performed  willingly  and  with  some  snap 
and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward. 
This  kind  of  action  makes  possible  the  covering  of  the  most  ground 
in  the  least  possible  time.  While  the  walk  is  the  normal  gait,  the 
ability  to  trot  well  is  desirable.  Often  faults  not  noticeable  at  the 
walk  are  brought  out  at  the  trot. 

SCORE  CARD  FOR  THE  DRAFT  HORSE' 

SCALE    OF    POINTS 

GENERAL  APPEARANCE — 18  points  standard 

Height:  Estimated  hands ;  actual  hands •^'ore 

Weight:  Estimated ;  actual ;  according  to  age  and  type 4 

Form:  Broad,  deep,  massive,  well  proportioned,  low  set 4 

Quality   and   substance:  Abundance   of   clean,   flat   bone;   broad,   well- 
defined  Joints  and  tendons;  refined  head  and  ears;  fine  skin  and 

hair;   feather,   if  present,   silky 0 

Temperament:  Eiiergetic,  good  disposition 4 

Head:  Proportionate,  medium  size,  clean  cut;  wide  lower  jaw 1 

HEAD  AND  NECK— 7  points 

Forehead:  Broad,    full 1 

Eyes:  Large,  prominent,  bright,  clear 1 

Mu2zle:  Broad,  fine;  large  nostrils;  trim,  even  lips 1 

Ears:  Of  m<Kilum  size,  well  set,  carried  alert 1 

Neck:  Me<lium  long,  muscular;  good  crest;  clean  throatlatch 2 


*  Copies  of  this  score  card,  known  as  A.  H.  form  295,  may  be  procured  on  request  from 
the  Bureau  of  Animal  Industry. 
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FOREHAND— 26  points  ^^^i^ 

Shoulders:  Sloping,  muscular,  blending  into  smooth  withers 3 

Arms:  Short,  muscular,  elbow  in 1 

Forearms:  Wide,  muscular 2 

Knees:  Straight,  wide,  deep,  well  supported 2 

Cannons:  Short,  wide,  lean,  flat;  large,  well-defined  tendons 2 

Fetlocks:  Wide,  straight,  tendons  well  back,  well  supported 1 

Pasterns:  Of  medium  length,  oblique  (about  45'),  clean,  strong 3 

Feet:  Large,  round,  set  straight;  dense,  smooth  horn;  slope  of  wall 
parallel  to  pastern,  wide  heels ;  concave  sole ;  strong  bars ;  prominent, 

elastic  frog 8 

Leg  position:  In  front,  a  perpendicular  line  from  point  of  shoulder 
should  divide  the  leg  and  foot  into  lateral  halves;  from  the  side, 
a  similar  line  from  the  bony  prominence  on  shoulder  blade  should 
pass  through  the  center  of  elbow,  knee,  and  pastern  Joints,  and  meet 
the  ground  back  of  foot 4 

BODY— 9  points 

Chest:  Deep,  wide,  large  girth 2 

Ribs:  Long,  well  sprung,  close,  strongly  coupled 2 

Back:  Short,  broad,  heavily  muscled 2 

Loin:  Short,  wide,  heavily  muscled 2 

Flanks:  Deep,  full;  long,  low  underline 1 

HIND  QUARTERS— 30  points 

Hips:  Wide,  smooth,  level,  well  muscled 2 

Croup:  Long,  wide,  muscular,  not  markedly  drooping 2 

Tail:  Set  high,  well  carried 1 

Quarters  and  thighs:  Deep,  thick,  muscular,  strongly  joined  to  gaskins —  3 

Stifles:  Muscular,  well  set 1 

Gaskins  (lower  thighs)  :  Wide,  heavily  muscled 2 

Hocks:  Wide,  deep,  prominent  point,  clean  cut,  straight,  well  supported-  6 

Cannons:  Similar  to  front  except  a  trifle  longer  and  wider 2 

Fetlocks:  Wide,  straight,  tendons  well  back,  well  supported 1 

Pasterns:  Similar  to  front  but  less  sloping  (about  50*) 2 

Feet:  Similar  to  front  but  not  quite  so  large  or  so  round 4 

Leg  position:  From  rear,  a  perpendicular  line  from  point  of  buttock 
should  divide  the  leg  and  foot  into  lateral  halves ;  from  the  side,  this 
same  line  should  touch  the  point  of  hock  and  run  parallel  to  the 
cannon.    A  similar  line  from  the  hip  joint  should  meet  the  ground 

midway  between  the  heel  and  toe 4 

ACTION— 10  poinU 

Walk:  Straight,  long  stride,  springy  and  balanced 6 

Trot:  Straight,  long  stride;  free  and  regular 4 

Total 100 

BELGIAN 

The  Belgian  draft  horse  (figs.  2  and  3),  as  the  name  indicates, 
originated  and  has  been  developed  in  Belgium,  and  is  the  only  breed 
of  horses  which  is  bred  to  any  extent  in  that  country,  the  light  horses 
used  in  Belgium  being  purchased  largely  in  other  countries.  In  1886 
the  Belgian  Draft  Horse  Society  was  organized  for  the  purpose  of 
encouraging  the  breeding  of  the  native  draft  horse  and  to  maintain 
a  studbook  for  the  breed.  In  June  of  each  year  the  annual  show  of 
this  society  is  held  at  Brussels.  At  the  thirtieth  annual  show,  held  in 
June  1919,  the  entries  totaled  more  than  800.  In  1913  and  1914  the 
total  number  of  entries  for  each  year  was  in  excess  of  1,000.  This 
event  is  probably  the  largest  show  of  a  single  breed  of  horses  ever 
held  in  the  world.    The  breeding  of  Belgian  draft  horses  is  also 
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promoted  by  the  Government,  which  annually  awards  prizes  and 
subsidies  to  the  best  animals  in  the  various  Provinces.  Stallions 
which  stand  for  public  service  must  be  approved  by  a  commission 
appointed  by  the  Government. 

Importations  of  these  horses  into  the  United  States  were  made 
more  or  less  frequently  during  the  last  half  of  the  nineteenth  century, 
but  it  was  not  until  the  beginning  of  the  twentieth  century  that  they 
were  imported  in  large  numbers.  The  early  trade  was  principally 
a  stallion  trade,  but  later  quite  large  numbers  of  mares  were  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest 
of  the  breeds.  Mature  stallions  in  fair  condition,  weighing  a  ton  or 
more,  are  comparatively  common.     In  height  mature  stallions  will 


KlaCBX  2.—BelsUai  aUlUtai. 

probably  average  slightly  over  I614  hands,  and  mature  mares  about 
16  han<is.  In  general  conformation  they  are  the  most  compact  of  all 
breeds,  the  bodies  being  short,  wide,  and  deep.  The  head  is  of 
medium  size,  the  neck  is  short  and  heavily  crested  or  arched,  the 
chest  is  broad  and  deep,  the  back  is  short  and  well  muscled  over 
the  loin,  the  croup  is  somewhat  drooping  or  steep,  and  the  quarters 
are  full  and  heavily  muscled.  The  legs  are  short  and  free  from  the 
lOTig  hair  or  feather  characteristic  of  the  Clydesdale  and  the  Shire. 
In  action  the  Belgian  is  good,  but  is  less  active  than  the  Clydesdale 
or  the  Percheron.  In  temperament  he  is  docile  and  easily  handled. 
He  is  a  good  feeder,  is  rated  as  an  easy  keeper,  and  stands  shipment 
well.  The  colors  common  to  the  Belgian  are  bay,  chestnut,  and  roan, 
but  browns,  grays,  and  blacks  are  occasionally  seen. 
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Some  of  the  criticisms  of  the  Belgium  horse  are  that  a  large  number 
have  necks  that  are  too  short  and  heavy,  too  drooping  a  croup,  a 
roughness  about  the  hocks,  bone  that  is  not  sufficiently  flat,  too  snort 
ana  straight  in  the  pastern,  hoof  deficient  in  circumference,  and  a 
lack  of  general  quality;  but  great  improvement  has  been  noted  in 
respect  to  these  deficiencies  in  recent  years.  The  extreme  width  may 
cause  the  Belgians  to  roll  somewhat  at  the  vralk,  but  as  e  class  they 
are  good  movers  at  the  trot. 

In  this  country  the  Belgian  sire  has  been  valuable  in  improving 
the  draft  conformation  of  our  horse  stock,  particularly  when  mated 
with  many  of  our  rangy,  loosely  coupled  niares.  The  breed  has  made 
wonderful  progress  in  this  country,  considering  that  it  has  attracted 
much  attention  only  since  the  beginning  of  the  twentieth  century. 


In  fact  no  breed  of  horses  has  shown  a  greater  increase  in  popularity 
and  a  greater  improvement  during  this  period. 

The  distribution  of  the  Kelgian  draft  horse  in  the  United  States 
is  widespread,  but  it  is  found  in  the  greatest  number  in  those  sections 
where  the  heaviest  type  of  draft  horse  is  most  prevalent,  such  as  the 
Central  West,  particularly  in  Indiana,  Iowa,  Illinois,  Ohio,  Michi- 
gan, and  Minnesota. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  organized  in  1887,  but  the  first  volume  of  its  stud- 
book  was  not  published  until  1905.  To  date  14  volumes  have  been 
issued.  Up  to  January  11,  1934,  18,455  stallions  and  16.079  marws 
had  been  recorded.  The  secretary  of  the  association  is  J.  D.  Conner. 
Jr.,  Wabash,  Ind. 
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.PBKCHBRON 

The  Percheron  (figs.  4  and  5)  originated  in  France  and  has  been 
developed  in  a  small  district  in  the  northwestern  part  of  that  country 
known  as  Perche.  This  district  is  about  one-fifteenth  the  size  of  the 
State  of  Iowa,  and  only  Percherons  born  within  its  boundaries  are 
eligible  to  registry  in  the  Percheron  Studbook  of  France.  Percheron 
foals,  to  be  accepted  for  registry  in  the  French  book,  must  be  regis- 
tered during  the  year  of  their  birth.  Prior  to  such  registration 
they  must  be  examined  by  an  official  appointed  by  the  Percheron 
Horse  Society  of  France,  who  takes  a  careful  description  of  their 
color  and  markings  and  brands  them  on  the  neck  with  the  letters 
"  S.P,  "  enlaced. 


FidOEB  4. — Percheron  BtalUoD. 

The  Percheron  Horse  Society  of  France  was  organized  in  1883, 
and  in  addition  to  looking  after  the  registration  of  Percherons  it 
holds  an  annual  summer  show  in  the  Percheron  district.  The  so- 
ciety also  offers  prizes  at  other  shows.  The  improvement  of  the  Per- 
cheron and  other  breeds  in  France  is  due  to  both  public  and  private 
efforts.  The  Government  has  for  a  number  of  years  maintained 
studs  in  which  selected  animals  have  been  kept  for  breeding  pur- 
poses. In  addition,  subsidies  are  granted  to  private  individuals  in 
order  to  keep  high-class  horses  in  the  stud.  Stallions  intended  to 
stand  for  public  service  in  France  must  be  examined  by  officials 
appointed  by  the  Government  and  certified  as  being  free  ft-om  peri- 
odic ophthalmia,  or  moon  blindness,  and  roaring  (thick  wind). 

The  introduction  of  Percheron  horses  into  the  United  States  dates 
back  many  years.  One  of  the  early  stallions  brought  to  this  coun- 
try which  exerted  considerable  influence  on  our  draft  stock  was  Louis 

72743*— 84 2 
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Napoleon  imported  in  1851  by  an  Ohio  firm.  Other  Percherons  were 
imported  about  this  time  and  during  succeeding  years.  During  the 
early  seventies  they  were  imported  in  large  numbers,  and  these 
importations  have  continued  to  the  present  time. 

The  head  of  the  Percheron  is  clean-cut,  of  medium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Percheron  than 
in  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  the  back  is  short,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement 
in  this  respect  has  been  made  in  recent  years.  The  legs,  feet,  and 
bone  are  on  the  average  good.     The  legs  are  free  from  me  long  hair 


or  feather  characteristic  of  the  Clydesdale  and  the  Shire.  In  action 
the  Percheron  is  good  at  both  the  trot  and  the  walk,  and  the  trot  is 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
most  of  the  other  draft  breeds.  This  breed  may  be  regarded  as  one 
of  the  b^t  movers  and  is  surpassed  in  style  of  action  only  by  the 
Clydesdale. 

The  Percheron  is  not  so  large  a  horse  as  either  the  Belcian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightly. 
Good,  mature  stallions  in  fair  condition  will  usually  weigh  from 
1,800  to  2,000  pounds,  and  there  are  many  which  weigh  considerably 
over  2,000  pounds.  In  lieight  good,  mature  stallions  will  measure 
16  to  17  hands,  with  a  general  average  of  about  I6V2  hands,  but  of 
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course  there  are  some  under  and  a  few  over  these  heights,  although 
the  rangVj  tall  Percheron  is  not  in  demand  in  this  country.  The 
popular  Fercheron  is  rather  short-legged,  compact,  and  blockv  in 
form,  less  so  than  the  Belgian,  but  more  so  than  the  Clydesdale  or 
even  the  Shire. 

The  colors  common  to  the  Percheron  are  black  and  gray,  although 
bays,  browns,  chestnuts,  and  roans  are  occasionally  seen.  It  may  oe 
safely  stated,  however,  that  90  percent  of  our  Percherons  are  either 
black  or  gray. 

Occasionally  difficulty  niay  be  experienced  in  deciding  whether  an 
animal  is  a  Percheron  or  a  feelgian,  but  the  two  types  are  very  dis- 
tinct. The  Belgian  is  heavier  bodied,  more  compact,  shorter  legged, 
and  his  head  is  more  nearly  square  in  outline;  the  neck  is  shorter, 
more  heavily  muscled,  ana  more  heavily  crested.  Moreover,  the 
colors  common  to  the  Belgian — namely,  bay,  chestnut,  and  roan — are 
uncommon  to  the  Percheron,  whereas  the  gray  and  black  colors 
common  to  the  latter  are  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  as  having  croups  too  sloping  or 
steep,  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — not  sufficiently  drafty — ^having  a  lack  of  depth  and  fullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bones 
which  are  rather  round  (lacking  in  breadth  and  flatness),  lack  of 
bone  for  the  size  of  the  body,  and  pasterns  which  are  too  short  and 
straight. 

The  distribution  of  the  Percheron  in  this  country  is  very  wide- 
spread, and  for  years  it  has  been  the  favorite  draft  horse.  In  the 
United  States  today  Percherons  outnumber  all  other  draft  breeds 
combined,  and  there  does  not  appear  to  be  any  diminution  in  their 
popularity.  This  probably  is  due  in  part  to  the  good  start  given 
the  breed  by  the  pioneer  importers  and  breeders,  but  this  popularity 
must  be  attributed  to  some  extent,  at  least,  to  their  general  adapta- 
bility to  the  needs  and  preferences  of  their  owners.  For  crossing  on 
ordinary  mares  the  Percheron  stallion  has  been  very  popular,  so 
that  grade  Percherons  are  very  common,  and  are  great  favorites  in 
our  horse  markets. 

In  1876  the  National  Association  of  Importers  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Society 
of  America  is  an  outgrowth  of  that  association.  The  twenty-second 
volume  of  its  studbook  was  issued  in  March  1926.  No  later  volumes 
have  been  published.  Up  to  January  16,  1934,  211,372  animals  had 
been  accepted  for  registration.  The  secretary  of  the  society  is  Ellis 
McFarland,  828  Exchange  Avenue,  Union  Stock  Yards,  Chicago,  111. 

FRENCH  DRAFT 

The  name  "  French  Draft "  is  the  designation  applied  broadly  to 
all  breeds  of  draft  horses  originating  in  France,  and  does  not  refer 
to  one  specific  breed  as  might  be  inferred  from  its  usage  in  this 
country.  This  classification  includes  the  Percheron  and  a  number 
of  other  draft  breeds  in  France,  such  as  the  Boulonnais,  Nivernais, 
Breton,  Ardennais,  and  Picardy.  Of  all  the  French  breeds  the  Per- 
cheron is  by  far  the  best  known,  and  has  obtained  a  foothold  in  this 
country  much  greater  than  that  of  any  other  breed  of  draft  horses. 


10  FARMERS'   BULLETIN    619 

Of  the  other  French  breeds,  the  Boulonnais  and  the  Nivemais  are 
the  only  ones  of  any  particular  interest  in  the  United  States. 

The  Boulonnais  is  found  in  northern  France  in  the  vicinity  of 
Boulogne  and  adjoining  districts  in  Belgium.  This  breed  is  prob- 
ably a  trifle  larger  than  the  Percheron  and  somewhat  coarser,  but 
in  general  type  resembles  the  Percheron  rather  closely.  The  color 
common  to  the  Boulonnais  is  gray,  but  occasionally  otner  colors  are 
seen.  This  breed  has  been  imported  in  larger  numbers  than  the 
Nivemais. 

The  home  of  the  Nivernaisr  is  in  central  France,  in  the  Department 
of  Nifeve.  In  type  it  is  very  similar  to  the  Percheron.  The  color  is 
black. 

The  National  French  Draft  Horse  Association  of  America,  which 
for  many  years  fostered  the  interests  of  the  French  Draft  breeds  in 
this  country,  was  organized  in  1885  and  succeeded  the  National  Nor- 
man Horse  Association,  which  had  its  beginning  in  1876.  Until 
its  dissolution  a  short  time  ago,  the  National  French  Draft  Horse 
Association  published  a  studbook  in  which  were  registered  horses 
of  the  French  Draft  breeds.  Fourteen  volumes  of  its  studbook  were 
published,  and  approximately  35,000  animals  were  registered. 

CLYDESDALE 

The  Clydesdale  (figs.  6  and  7)  originated  and  has  been  developed 
in  Scotland,  and  is  practically  the  only  draft  horse  found  or  favored 
in  that  country.  The  breed  is  of  mixed  origin,  and  its  early  history 
is  more  or  less  obscure. 

In  the  formation  of  the  breed  and  during  the  early  stages  of  the 
breed's  development^  however,  it  is  probable  that  the  blood  of  both 
Flemish  and  Enirlisn  horses  was  used  quite  largely,  ^or  a  number 
of  years  the  Clydesdale  has  been  bred  pure.  In  1878  the  Clydesdale 
Horse  Society  of  Great  Britian  and  Ireland  was  organized. 

The  first  Clydesdales  brought  to  North  America  were  probably  im- 
ported int^  Canada  by  the  Scotch  who  had  settled  there.  In  the  early 
seventies  Clydesdales  were  imported  into  this  country  both  through 
Canada  ancf  by  direct  importation.  By  1880  they  were  being  im- 
ported in  large  numbers,  and  these  importations  continued  for  several 
years. 

The  Clydesdale  is  not  so  heavy  as  either  the  Belgian  or  the  Shire, 
and  probably,  as  a  class,  will  not  weigh  quite  so  much  as  the  Perche- 
ron. In  general  conformation,  the  Clydesdale  is  more  rangy  and 
lacks  the  width  and  compactness  of  the  other  breeds  mentioned. 
The  Scotch  breeders  have  paid  particular  attention  to  legs,  pasterns, 
and  feet,  but  have  placed  less  emphasis  on  weight  than  has  been  the 
case  in  other  draft  breeds.  Average  mature  Clydesdale  stallions 
in  this  country  will  probably  weigh  irom  1,700  to  1,900  pounds  when 
in  fair  condition,  with  an  average  height  of  nearly  16%  hands. 
Mature  mares  will  probably  weigh  1,600  to  1,800  pounds  and  average 
about  16  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  long,  snappy  stride,  and  a  sharp  trot 
with  hocl^  well  flexed  and  carried  close  together  are  characteristic 
of  this  breed.  Sound,  clean,  flat  bone ;  well-set,  fairly  long,  sloping 
pasterns;  large,  round  feet;  and  a  moderate  amount  of  fine  feather 
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or  long  hair  at  the  rear  of  the  legs  below  the  knees  and  hocks  are 
important  and  characteristic  features.  The  colors  most  common  are 
bay  and  brown  with  white  markings,  but  blacks,  grays,  chestnuts, 
and  roans  are  occasionally  seen.  The  white  markings  are  character- 
istic, and  it  is  the  exception  to  see  a  bay  or  brown  Clydesdale  with- 
out a  white  face  and  considerable  white  on  the  feet  and  legs. 

Some  of  the  criticisms  of  this  breed  have  been  the  lack  of  size  of 
body,  lack  of  width  and  depth,  too  much  feather,  and  too  much  white 
with  no  regularity  of  distribution.  Most  draft-horse  users  in  this 
country,  particularly  farmers,  dislike  a  horse  with  a  white  face  and 
legs.  Nor  has  the  feather  been  very  popular  owing  to  the  extra  care 
necessary  to  keep  the  legs  clean.  This,  of  course,  is  not  so  objection- 
able in  those  sections  where  most  or  the  roads  are  improved. 

It  is  not  always  easy  to  differentiate  between  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole,  they  are  very  distinct.  The 
Clydesdale  is  not  so  heavy  bodied  as  the  Shire,  has  more  refinement, 
and  the  feather  is  somewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  very  popular  in  the 
cities  for  use  by  those  who  want  draft  horses  with  a  good,  long, 
snappy,  ground-covering  stride  and  at  the  same  time  possessing  style 
and  action.  Our  native  mares  of  draft  character  bred  to  Clydesdale 
stallions  have  produced  many  excellent  animals. 

The  distribution  of  the  Clydesdale  in  this  country  is  widespread 
throughout  the  northern  half;  the  breed  is  seldom  found,  however, 
in  the  South.  It  has  found  the  most  favor  in  Iowa,  Illinois,  Wiscon- 
sin, Minnesota,  North  Dakota,  and  Indiana. 

The  American  Clydesdale  Association  was  organized  in  1879,  and 
up  to  February  1,  1934,  had  issued  21  volumes  of  the  American 
Clydesdale  Studbook.  It  is  understood  that  three  additional  volumes 
are  about  ready  for  publication,  and  to  February  23, 1934,  23,774  ani- 
mals had  been  registered.  The  business  of  the  society  is  handled  by 
its  secretary,  Margaret  Coridan,  842  Exchange  Avenue,  Union  Stock 
Yards,  Chicago,  111. 

SHIRE 

The  Shire  (figs.  8  and  9)  originated  and  was  developed  in  England, 
and  today  is  bred  in  all  sections  of  that  country.  The  real  origin 
of  this  breed  is  more  or  less  speculative.  It  is  known  that  this  type 
of  draft  horse  existed  in  England  in  early  times.  It  is  probable  that 
the  early  Shire  was  of  very  mixed  breeding,  but  at  the  present  time 
the  Shire  is  bred  very  pure.  In  1878  the  Shire  horse  breeders  of 
England  were  organized  under  the  name  of  the  English  Cart  Horse 
Society.  In  1884  the  name  was  changed  to  the  Shire  Horse  Society. 
In  addition  to  the  registration  of  horses,  the  society  holds  an  annual 
show  and  sale  in  London,  and  also  awards  medals  and  prizes  at  the 
leading  agricultural  shows  in  England  and  at  some  of  tne  fairs  and 
expositions  in  the  United  States. 

Shires  were  imported  into  this  country  a  good  many  years  ago. 
George  E.  Brown,  in  volume  1  of  the  American  Shire  Horse  Stud- 
book,  states  that  in  1853  a  Mr.  Strickland  imported  a  stallion  direct 
from  England  to  Aurora,  lU.,  where  the  horse  was  known  as  John 
Bull.    Volume  1  of  this  studbook  shows  the  registration  of  a  small 
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number  of  stallions  imported  in  1880,  and  these  importations  in- 
creased until  in  1887  more  than  400  Shires  were  imported. 

The  Shire  is  a  massive  horse,  with  a  wide,  deep,  and  long  body, 
and  is  eaualed  in  weight  only  by  the  Belgian.  Shire  stallions  in 
fair  condition  weighing  2,000  pounds  or  over  are  comparatively 
common.  They  are  less  compact,  or  more  rangy,  than  the  Belgian, 
and  in  height  will  average  taller  than  any  other  draft  breed.  Stal- 
lions standing  17  hands  or  more  in  height  are  verv  common ;  in  fact, 
the  average  height  of  mature  Shire  stallions  in  this  country  is  close 
to  17  hands.  Mature  Shire  mares  will  average  about  16^4  hands  in 
height  and  will,  in  fair  condition,  average  about  1,800  pounds  in 
weight.  Heavy  bone  and  feather  are  characteristic  of  this  breed. 
In  temperament  the  Shire  is  probably  more  lymphatic  than  any  of 
our  other  breeds,  and  therefore  less  active  than  is  desired  by  many. 
The  common  colors  are  bay  and  brown,  with  white  markings,  al- 
though blacks,  grays,  chestnuts,  and  roans  are  occasionally  seen. 

This  breed  has  been  criticized  for  lack  of  quality  and  refinement  in 
general,  a  sluggish  temperament,  the  abundance  of  feather,  and  the 
large  amount  of  white^  but  breeders  have  shown  marked  prepress 
in  overcoming  these  objections  during  the  last  few  years.  From  the 
standpoint  of  many  users  in  the  United  States  the  abundant  feather 
is  objectionable,  owing  to  the  difficulty  of  keeping  the  legs  clean. 

Although  some  Shires  and  Clydesdales  are  so  similar  as  to  render 
it  difficult  at  times  to  distinguish  the  one  from  the  other,  the  two 
types  are  really  very  distinct.  The  Shire  is  more  massive,  heavier 
bodied  throughout,  and  the  feather  or  long  hair  on  the  legs  is  more 
abundant  and  coarser  than  that  of  the  Clydesdale. 

The  distribution  of  the  Shire  throughout  the  northern  half  of  this 
country  is  widespread,  but  like  the  Clydesdale,  it  is  seldom  found  in 
the  Southern  States.  This  breed  has  met  with  the  most  favor  in  the 
Central  West,  particularly  in  Illinois,  Iowa,  and  South  Dakota;  it 
is  also  popular  on  the  Pacific  coast  in  Washington  and  Oregon.  A 
great  many  of  our  best  market  geldings  possess  some  Shire  blood; 
and  where  height  as  well  as  bone  and  substance  is  desired,  it  can  be 
derived  from  Shire  blood  with  greater  certainty  than  from  other 
breeds. 

The  American  Shire  Horse  Association  was  organized  in  1885  and 
has  issued  11  volumes  of  its  studbook.  Up  to  January  10,  1934, 
21,000  animals  had  been  registered  by  the  association.  The  secre- 
tary is  J.  G.  Truman,  Bushnell,  111. 

SUFFOLK 

The  native  home  of  the  Suffolk  breed  is  Suffolk  County,  in  eastern 
England,  and  the  production  of  the  breed  in  that  country  is  confined 
almost  entirely  to  that  and  adjoining  counties.  The  Suffolk  has  not 
been  bred  for  the  heavy  draft  work  of  the  city,  but  largely  for  the 
farm,  and  for  this  purpose  it  ranks  high  among  the  farmers  of  east- 
ern England,  who  consider  it  capable  of  doing  a  large  amount  of 
labor  on  a  small  quantity  of  feed  and  for  longer  periods  than  other 
drafters.  The  breed  is  used  more  exclusively  for  farm  than  any 
other  of  the  draft  breeds. 

In  size  the  Suffolk  (figs.  10  and  11)  is  smaller  than  other  drafters; 
and  though  occasionally  a  mature  stallion  in  fair  condition  may 
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weigh  2,000  pounds,  such  a  weight  is  not  characteristic  of  the  breed. 
Considering  their  size,  the  Sunolks  have  deep  and  wide  bodies,  and 
the  ribs  have  a  pronounced  spring,  giving  the  body  a  round  and 
full  appearance.  The  croup  is  straight,  the  sloping  croup  being 
seldom  seen  in  this  breed.  The  quarters  are  round  and  well  muscled. 
The  legs  are  short  and  are  particularly  free  from  long  hair  or  feath- 
er, and  the  bone  has  the  appearance  oi  being  small  as  compared  with 
the  size  of  the  body.  The  color  is  always  chestnut,  varying  from 
light  to  dark.  The  Suffolk  is  active,  has  a  good  disposition,  and  is 
rated  as  an  easy  keeper. 

The  distinguishing  characteristics  of  this  breed  may  be  said  to  be 
the  invariable  chestnut  color,  with  little  if  any  white;  their  smooth 
rotund  form;  and  the  clean-boned  leg,  devoid  of  the  feather  char- 
acteristic of  the  other  two  British  draft  breeds. 

The  breed  is  criticized  for  the  lack  of  size  to  supply  the  heavy 
draft  type  demanded  for  the  heavy  hauling  in  the  cities  and  for 
being  too  light  in  bone  for  the  size  of  the  body. 

Suffolks  were  first  imported  into  this  country  in  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  but  have  never 
gained  a  very  strong  foothold  here.  One  reason  for  this  has  no 
doubt  been  the  lack  of  size  as  compared  with  other  draft  breeds. 
Another  reason  that  no  more  have  been  imported  has  probably  been 
that  they  have  not  been  bred  in  very  large  numbers  in  England, 
being  confined  to  a  limited  area,  and  the  home  demand  of  the  farm- 
ers has  been  sufficient  to  take  care  of  most  of  the  animals  produced ; 
furthermore,  buyers  in  other  countries  have  purchased  a  good  many 
at  prices  above  those  Americans  would  pay. 

The  Suffolks  in  this  country  are  found  in  small  numbers  in  a  num- 
ber of  States,  but  have  never  gained  any  strong  foothold,  and  con- 
sequently their  adaptability  to  our  conditions  can  scarcely  oe  judged. 
The  stallions  have  been  crossed  to  some  eslent  on  mares  in  this  coun- 
try, but  the  demand  for  extreme  size  has  prevented  such  crossing 
from  being  carried  on  sufficiently  to  judge  of  its  value,  except  in  a 
small  way. 

The  American  Suffolk  Horse  Association  has  issued  four  volumes 
of  the  Suffolk  Horse  Studbook,  and  to  February  21,  1934,  1,689  ani- 
mals had  been  registered.    The  secretary  is  Veva  Steffy,  Bushnell,  111. 
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'pHE  PRODUCTION  of  high-class  draft  horses  for 
A  breeding  purposes  has,  in  recent  years,  assumed  special 
importance  in  the  United  States.  Formerly  it  was  custo- 
mary for  breeders  to  import  annually  many  stallions  and 
mares  of  the  draft  breeds  from  such  countries  as  England, 
Scotland,  Belgium,  and  France.  Because  of  the  greatly 
depleted  foreign  supply,  breeders  in  the  United  States  are 
now  dependent  on  draft  horses  raised  in  this  country  for  their 

seed  stock. 

The  purpose  of  this  publication  is  to  present  in  a  cxMicise 

manner  the  most  important  features  of  the  breeds  of  draft 
horses  in  this  country.  No  attempt  has  been  made  to  give 
a  history  of  the  breeds  or  information  about  the  early  types, 
as  such  information  would  require  considerable  space  and 
would  be  of  little  value  to  the  general  reader.  For  informa- 
tion regarding  the  rules  of  registry  and  the  issuance  of  stud- 
books  and  for  lists  of  breeders  the  reader  is  referred  to  the 
various  associations. 

Though  encouraging  the  development  of  improved  types 
of  horses  and  other  livestock,  the  Bureau  has  no  jurisdiction 
over  the  registration  of  animals  or  the  operation  of  the 
respective  associations. 


Washington,  D.  C.  ^^^j^  ^p^,  j^^j 
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POINTS  OF  THE  DRAFT  HORSE 

THE  draft  type  of  horse  (fig.  1)  is  characterized  by  massivenivss, 
and  the  particular  field  for  this  tvpe  is  the  haulingof  heavy  loads 
at  a  comparativelv  slow  gait,  usually  at  the  walk.  Therefore  power 
and  not  speed  is  desired,  and  in  order  to  possess  this  power  the  horse 
should  be  generally  blocky  or  compact,  low-set  or  short-legged,  and 
suflBciently  heavy  to  enable  him  to  throw  the  necessary  weight  into 
the  collar  to  move  the  heavy  load  and  at  the  same  time  mam  tain  a 
secure  footing. 

The  market  requirements  classify  draft  horses  according  to  weiglit, 
quaUty,  and  utility  into  heavy  draft,  light  draft,  and  loggers.  The 
best  heavv  horses,  classified  as  heavy  drafters,  stand  from  16  to  17  J^ 
hands  high  (a  "hand''  being  4  inches)  and  weigh  from  1,750  to  2,200 
pounds.  The  light  draft  hcrse&  arc  cimilar  In  type  to  the  heavy  draft 
horses  but  are  smaller.-  They  range  in  height  from  15%  to  16)%  hands 
and  in  weight  from  1,600  to  1,750  poxmds.  The  loggers  are  big, 
rugged  horses  suitable  f6V  lumbering  work.;  -  Although  as  lai^e  and 
heavy  as  the  heavy  draft  horses,  5i.ey.  iire  plainer  and  sometimes 
slightly  blemished  or  unsound.  The  range  in  height  and  weiglit  for 
lowers  is  practically  the  same  as  for  heavy  drafters. 

Chunks,  essentially  little  drafters,  are  classified  chiefly  from  tlie 
standpoint  of  conformation  but  are  usually  more  blocky  and  compact. 
The  eastern  chunk  is  of  true  draft-horse  conformation,  but  with  less 
height  and  weight,  ranging  in  height  from  15  to  16  hands  and  in 
weight  from  1,300  to  1,550  pounds.  Farm  chunks,  commonly  known 
as  general-purpose  horses,  are  not  quite  so  heavy  nor  so  good  in  quality 
as  the  eastern  chunks.  Farm  chunks  range  in  height  n-om  15  to  15% 
hands  and  in  weight  from  1,200  to  1,400  pounds. 

In  the  typical  drafter  the  head  is  comparatively  lean,  wide  between 
the  eyes,  and  in  size  proportionate  to  the  body.  The  eye  is  bright 
and  lairly  prominent.  The  neck  is  strong  and  muscidar,  of  fair 
length,  and  somewhat  arched;  in  the  stallion  it  is  well  arched  or  crested, 
in  the  gelding  or  mare  less  so.     The  shoulders  are  shorter  and  more 
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2  FARMERS-    BULLETIN    619 

upright  than  those  of  the  light  horse,  and  a  happy  medium  between 
the  straight  and  sloping  shoulder  gives  the  best  combination  of  power 
and  movement.  Too  straight  a  Moulder  causes  excessive  concussion, 
and  the  result  is  bone  and  tendon  trouble  in  the  feet  and  legs.  On 
the  other  band,  too  sloping  a  shoulder  renders  it  difficult  to  fit  the 
heavy  collars  properly.  In  the  draft  horse,  however,  the  former  is 
much  more  common  than  the  latter. 


Figure  1. — The  points  of  llic  horse;  1,  Mouth:  2,  nostril;  3,  nose;  4,  facci  5,eye; 
6,  forehead;  7,  poll;  8,  ear;  9,  lower  jaw;  10,  throatlatch;  11,  neck;  12,  cicst;  13, 
shoulder  bed;  14,  shoulder;  15,  withers;  16,  point  of  shoulder;  17,  breast;  18, 
arm;  19,  elbow;  20,  forearm;  21,  knees;  22,  cannons;  23,  fetlocks;  24,  pasterns; 
25,  feather;  26,  feet;  27,  hpart  girth;  28,  foreflank;  29,  underlioe;  30,  hind  flank; 
31,  barrel;  32,  back;  33,  loin;  34,  coupling;  35,  hip;  36,  croup;  37,  tall;  38,  but- 
tock; 39,  quarters;  40,  thigh;  41,  stifle,  42.  gaiakin;  43,  hock. 

The  cheat  is  deep  and  comparatively  broad,  thus  providing  plenty 
of  room  for  the  limgs.  The  heart  girth,  or  the  body's  circumference 
behind  the  forelegs,  is  Ifirg^t  Bnd  horses  slack  in  that  region  are  usually 
weak  in  constitution.  The  body  is  broad,  deep,  ana  comparatively 
short-  the  back  is  short  and  broad  and  the  ribs  well  sprung,  giving  a 
roimd  appearance  to  the  body.  The  horse  with  a  sKallow  oody  is 
usually  a  poor  feeder.  The  loin  is  broad  and  well  muscled;  the  croup 
is  fairly  level,  long,  broad,  and  well  muscled.  A  short,  decidedly 
sloping  croup  is  not  so  well  muscled  as  the  straighter  and  longer  one. 
The  hind  quarters  and  thu;hs  are  well  muscled;  it  is  from  the  hind 
quarters  that  the  horse  obtains  most  of  its  propelling  power,  the 
uont  legs  acting  lai^ely  as  weight  carriers. 
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SCORE  CARD  FOR  THE  DRAFT  HORSE ' 

SCALE  OF  POINTS 


standard 


OSNBBAL  APPEABANGS— 18  points 

Height:  Estimated  hands ;  actual  hands »core 

We^ht:  Estimated ;  actual ;  according  to  age  and  type  .  4 

Form:  Broad,  deep,  massive,  well  proportioned,  low  set 4 

Quality  and  substance:  Abundance  of  clean,  flat  bone;  broad,  well- 
defined  joints  and  tendons;  refined  head  and  ears;  fine  skin  and  hair; 

feather,  if  present,  silky 6 

Temperament:  Energetic,  good  disposition 4 

HEAD  AND  NECK — 7  points 

Head:  Proportionate,  medium  size,  clean  cut;  wide  lower  jaw 1 

Forehead:  Broad,  full 1 

Byes:  Large,  prominent,  bright,  clear 1 

Muzale:  Broad,  fine;  large  nostrils;  trim,  even  lips 1 

Bars:  Of  medium  size,  well-set,  carried  alert 1 

Neck:  Medium  long,  muscular;  good  crest;  clean  throatlatch 2 

FOBEHAND — 26  points 

Shoulders:  Sloping,  muscular,  blending  into  smooth  withers 3 

Arms:  Short,  muscular,  elbow  in 1 

Forearms:  Wide,  muscular 2 

Knees:  Straight,  wide,  deep,  well  supported 2 

Gannons:  Short,  wide,  lean,  flat;  large,  well-defined  tendons 2 

Fetlocks:  Wide,  straight,  tendons  well  back,  well  supported 1 

Pasterns:  Of  medium  length,  oblique  (about  45°),  clean,  strong 3 

Feet:  Large,  round,  set  straight;  dense,  smooth  horn;  slope  of  wall 
parallel  to  pastern;  wide  heels;  concave  sole;  strong  bars;  prominent, 

elastic  frog 8 

Lee  position:  In  front,  a  perpendicular  line  from  point  of  shoulder 
should  divide  the  leg  and  foot  into  lateral  halves;  from  the  side,  a 
similar  line  from  the  bony  prominence  on  shoulder  blade  should  pass 
through  the  center  of  elbow,  knee,  and  pastern  joints,  and  meet  the 

ground  back  of  foot 4 

BODY— 9  points 

Chest:  Deep,  wide,  large  girth 2 

Bibs:  Long,  well  sprung,  close,  strongly  coupled 2 

Back:  Short,  broad,  heavily  muscled___ 2 

Loin:  Short,  wide,  neavily  muscled 2 

Flanks:  Deep,  full;  long,  low  underline 1 

HIND  QUABTEBS — 30  points 

Hips:  Wide,  smooth,  level,  well  muscled 2 

Group :  Long,  wide,  muscular,  not  markedly  drooping 2 

Tail:  Set  high,  well  carried 1 

Quarters  and  thighs:  Deep,  thick,  muscular,  strongly  joined  to  gaskins.  3 

Stifles:  Muscular,  well  set 1 

Oaskins  (lower  thighs) :  Wide,  heavily  muscled 2 

Hocks:  Wide,  deep,  prominent  point,  clean  cut,  straight,  well  supported  _  6 

Gannons:  Similar  to  front  except  a  trifle  longer  and  wider 2 

Fetlocks:  Wide,  straight,  tendons  well  back,  well  supported 1 

Pasterns:  Similar  to  front  but  less  sloping  (about  60°) 2 

Feet:  Similar  to  front  but  not  quite  so  large  or  so  round 4 

Leg  position:  From  rear,  a  perpendicular  line  from  point  of  buttock 
^ould  divide  the  leg  and  foot  into  lateral  halves;  from  the  side,  this 
same  line  should  touch  the  point  of  hock  and  run  parallel  to  the 
cannon.     A  similar  line  from  the  hip  joint  should  meet  the  ground 

midway  between  the  heel  and  toe 4 

AGTION— 10  points 

Walk:  Straight,  long  stride,  springy  and  balanced 6 

Trot:  Straight,  long  stride;  free  and  regular 4 

Total 100 


)  Copies  of  this  aoore  card,  known  as  A.  H.  Form  295,  may  be  procured  on  request  from  the  Bureau  of 
Animal  Industry. 
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Good  underpmliing,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  big,  clean,  heavy  bone  is  necessary  in  order  to  afford  attach- 
ments for  the  heavy  muscles  and  to  stand  the  wear  and  tear  of  hard 
work.  The  cannon  bones  are  the  best  indication  of  the  bone  through- 
out. In  this  region  the  bone  should  feel  firm,  and  the  tendons  should 
stand  out  distinctly  from  the  bone,  giving  the  cannon  bones  when 
viewed  from  the  side  a  wide,  flat  appearance.  The  knee  should  be 
broad  and  deep  when  viewed  from  the  front.  The  hock  should  be 
broad  from  front  to  back,  and  of  strong  structure.  The  pasterns 
should  be  fairly  long  and  sloping.  Thougn  some  draft  horses  possess 
too  long  and  too  sloping  pasterns,  a  much  larger  niunber  have  too 
short  and  too  straight  pasterns.  The  foot  should  be  fairly  lar^e  and 
round  and  the  horn  dense.  The  dark-colored  hoofs  are  most  popular, 
as  it  is  thought  they  denote  greater  durability.  In  the  draft  horse 
as  much  quality  as  is  consistent  with  the  required  substance  is  desir- 
able, but  quaUty  should  not  be  obtained  at  the  sacrifice  of  too  much 
weight. 

In  temperament  the  draft  horse  is  generally  lymphatic,  but  he 
should  not  be  too  sluggish.  Although  the  nature  of  his  work  re- 
quires him  to  be  steady  and  easily  managed,  it  is  nevertheless  essential 
that  he  perform  it  willingly  and  with  some  snap  and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward.  This 
kind  of  action  makes  possible  the  covering  of  the  most  ground  in  the 
least  possible  time.  While  the  walk  is  the  normal  gait,  the  ability  to 
trot  well  is  desirable.  Often  faults  not  noticeable  at  the  walk  are 
brought  out  at  the  trot. 

BELGIAN 

The  Belgian  draft  horse  (figs.  2  and  3),  as  the  name  indicates, 
originated  and  has  been  developed  in  Belgium,  and  is  the  only  breed 
of  horses  which  is  bred  to  any  extent  in  that  country,  the  Ught  horses 
used  in  Belgium  being  purchased  largely  in  other  countries.  In  1886 
the  Belgian  Draft  Horse  Society  was  organized  for  the  purpose  of 
encouraging  the  breeding  of  native  draft  horses  and  of  mamtaining  a 
studbook  for  the  breed.  In  June  of  each  year  the  annual  show  of 
this  society  is  held  at  Brussels.  At  the  thirtieth  annual  show,  held  in 
Jime  1919,  the  entries  totaled  more  than  800.  In  1913  and  1914  the 
total  number  of  entries  for  each  year  was  in  excess  of  1,000.  This 
event  is  probably  the  largest  show  of  a  single  breed  of  horses  ever 
held  in  the  world.  The  breeding  of  Belgian  draft  horses  is  also 
promoted  by  the  Government,  which  annually  awards  prizes  and 
subsidies  to  the  best  animals  in  the  various  Provinces.  Stallions 
which  stand  for  public  service  must  be  approved  by  a  conunission 
appointed  by  the  Government. 

Importations  of  these  horses  into  the  United  States  were  made  more 
or  less  frequentlv  diuing  the  last  half  of  the  nineteenth  century,  but 
it  was  not  until  the  beginning  of  the  twentieth  century  that  they 
were  imported  in  large  niunbers.  The  early  trade  was  principally  a 
stallion  trade,  but  later  a  considerable  nmnber  of  mares  were  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest  of 
the  breeds.  Mature  stallions  in  fair  condition,  weighing  a  ton  or 
more,  are  comparatively  common.     In  height  mature  staUions  will 
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probably  average  slightly  over  16^  hands,  and  mature  mares  about 
16  hancb.  In  geDer^  conformation  they  are  the  most  compact  of  all 
breeds,  the  bodies  being  short,  wide,  and  deep.  The  head  is  of  me- 
dium size,  the  neck  is  short  and  heavily  crested  or  arched,  the  chest 
is  broad  and  deep,  the  back  is  short  and  well  muscled  over  the  loin, 
the  croup  is  somewhat  drooping  or  steep,  and  the  quarters  are  full 
and  heavily  muscled.  The  legs  are  short  and  free  from  the  long  hair 
or  feather  characteristic  of  the  Clydesdale  and  the  Shire.  In  action 
the  Be^an  is  good,  but  is  less  active  than  the  Clydesdale  or  the 
Pen-heron.    In  temperament  he  is  doeile  and  easily  lii^ndled.     He  is  a 
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good  feeder,  is  rated  as  an  easy  keeper,  and  stands  shipment  well. 
The  colors  common  to  the  Belgian  are  bay,  chestnut,  and  roan,  but 
browns,  grays,  and  blacks  are  occasionally  seen. 

Some  of  the  criticisms  of  the  Bol^ian  horse  are  that  a  lai^e  number 
have  necks  that  are  too  short  and  heavy,  too  drooping  a  croup,  a 
roughness  about  the  hocks,  bone  that  is  not  sufRcIently  flat,  too  short 
and  straight  a  pastern,  hoof  deficient  in  circumference,  and  a  lack  of 
general  quality;  but  great  improvement  bus  been  noted  in  respect 
to  these  deficiencies  in  recent  years.  The  extreme  width  may  cause 
Belgians  to  roll  somewhat  at  tlie  walk,  but  as  a  class  they  are  good 
movers  at  the  trot. 

In  this  country  the  Belgian  sire  has  been  valuable  in  improving 
the  draft  conformation  of  our  horse  stock,  particularly  when  mated 
with  many  of  our  rangy,  loosely  coupled  mares.  The  breed  has  made 
wonderful  progress  in  this  country,  considerir^  tliat  it  has  attracted 
much  attention  only  since  the  beginning  of  the  twentieth  century. 
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In  fact  no  breed  of  horses  has  shown  a  greater  increase  in  popularit; 
and  a  greater  improvement  during  this  period. 

The  distribution  of  the  Belgian  draft  horee  in  the  United  States 
is  widespread,  but  it  is  found  in  the  greatest  numbers  in  those  sections 
where  the  heaviest  type  of  draft  horse  is  most  prevalent,  such  as  the 
Central  West,  particularly  in  Indiana,  Iowa,  Ilhnois,  Ohio,  Michigan, 
and  Minnesota. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  oi^anized  in  1887,  but  the  first  volume  of  its  stud- 
book  was  not  published  until   1905.     Twenty-three  volumes  have 
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been  issued,  and  up  to  December  31 ,  1939,  25,378  stallions  and  25,476 
mares  had  been  recorded.  The  secretary  of  the  association,  which  is 
now  known  as  the  Belgian  Draft  Horse  Corporation  of  America,  is 
H.  J.  Brant,  161  Fmy  Street,  Wabash,  Ind. 

PEftCHERON 

The  Fercheron  (figs.  4  and  5)  originated  in  France  and  has  been 
developed  in  a  small  district  in  the  northwestern  part  of  that  country 
known  as  Percbe.  Tliis  district  is  about  one-fifteenth  the  size  of  the 
State  of  Iowa,  and  only  Percherons  bom  witliin  its  boundari<»  are 
eligible  to  registry  in  the  Percheron  Studbook  of  France.  Percheron 
foSs,  to  be  accepted  for  registry  in  the  French  book,  must  be  regis- 
tered during  the  year  of  their  birth.  Prior  to  such  registration  they 
must  be  examined  by  an  official  appointed  by  the  Percheron  Horse 
Society  of  France,  who  takes  a  careful  description  of  their  color  and 
markings  and  brands  them  on  the  neck  with  the  letters "S.  P."  enlaced. 


BKEEDK  OF  DKAFT  HOKHES  7 

The  Percheron  Horse  Society  of  Franco  was  organized  in  1883, 
and  ID  addition  to  looking  after  the  registration  of  Percherons  it 
holds  an  annual  sununer  show  in  the  Percheron  district.  The  society 
also  offers  prizes  at  other  shows.  The  improvement  of  the  Percheron 
and  other  breeds  in  France  is  due  to  both  public  and  private  efforts. 
The  Government  has  for  a  number  of  years  maintained  studs  in  which 
selected  animals  have  been  kept  for  breedii^  purposes.  In  addition, 
subsidies  are  granted  to  private  individuals  in  order  to  keep  high-class 
horses  in  the  stud.  Stallions  intended  to  stand  for  public  serviee  in 
France  must  be  examined  by  ofhrials  appointed  by  the  Government 
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and  certified  as  being  free  from  periodic  ophthalmia,  or  moon  blindness, 
and  roaring  (thick  wind). 

The  introduction  of  Percheron  horses  into  the  United  States  dates 
back  many  years.  One  of  the  early  stallions  brought  to  this  countiy 
which  exerted  considerable  influence  on  our  draft  stock  was  Louis 
Napoleon  imported  in  1851  by  an  Ohio  firm.  Other  Percherons  were 
imported  about  this  time  and  during  succeeding  years.  During  the 
early  seventies  they  were  imported  in  large  numbers,  and  these 
importations  have  continued  to  the  present  time. 

The  head  of  the  Percheron  is  clean-cut,  of  medium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Percheron  than 
in  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  ttie  back  is  short,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement 
in  this  respect  has  been  made  in  recent  years.  The  legs,  feet,  and 
bone  are  on  the  average  good.     The  legs  are  free  from  the  long  hair 
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or  leather  cbaracteriatic  of  the  Clydesdale  and  the  Shire.  In  action 
the  Fercheron  is  good  at  both  the  trot  and  the  walk,  and  tlie  trot  in 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
most  of  the  other  draft  breeds.  This  breed  may  be  regarded  as  one 
of  the  best  movers  and  is  surpassed  in  style  of  action  only  by  the 
Clydeadale. 

The  Fercheron  is  not  so  lai^e  a  horse  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  wUl  probably  outweigh  the  Clydesd^e  slightly. 
Good,  mature  stallions  in  lair  condition  will  usually  weigh  from  1,800 
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to  2,000  pounds,  and  there  arc  many  which  weigh  considerably  over 
2,000  pounds.  In  height  good  mature  stallions  will  measure  16  to 
17  hands,  generally  averaguig  about  16K  hands,  but  of  course  there 
are  some  under  and  a  few  over  these  heights,  although  the  rangy,  tall 
Fercheron  is  not  in  demand  in  this  country.  The  popular  Percheron 
is  rather  short-legged,  compact,  and  blocky  in  form,  less  so  than  the 
Bo^ian,  but  more  so  than  the  Clydesdale  or  even  the  Shire. 

The  colors  common  to  the  Fercheron  ore  black  and  gray,  although 
bays,  browns,  chestnuts,  and  roans  are  occasionally  seen.  It  may  be 
safely  stated,  however,  that  90  percent  of  our  Fercherons  are  either 
black  or  gray. 

Occasionally  difficulty  may  be  experienced  in  deciding  whether  an 
animal  is  a  Fercheron  or  a  Belgian,  but  the  two  types  are  very  dis- 
tinct. The  Belgian  is  heavier  bodii;d,  more  compact,  shorter  legge<l, 
and  his  head  is  more  nearly  square  in  outline;  the  neck  is  shorter, 
more  heavily'  muscled,  and  more  heavily  crested.  Moreover,  the 
colors  common  to  tlic  Belgian— namely,  bay,  chestnut,  and  roan — are 
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uncommon  to  the  Percheron,  whereas  the  gray  and  black  colors 
common  to  the  latter  are  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  as  having  croups  too  sloping  or 
steep,  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — ^not  suflBiciently  drafty — having  a  lack  of  depth  and  fullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bones 
which  are  rather  roimd  (lacking  in  breadth  and  flatness),  lack  of  bone 
for  the  size  of  the  body,  and  pasterns  which  are  too  short  and  straight. 

The  distribution  of  the  rercheron  in  this  country  is  very  wide- 
spread, and  for  years  it  has  been  the  favorite  draft  horse.  In  the 
United  States  today  Percherons  outnumber  all  other  draft  breeds 
combined,  and  there  does  not  appear  to  be  any  diminution  in  their 
popularity.  This  probably  is  due  in  part  to  the  ffood  start  given  the 
Dreed  by  the  pioneer  importers  and  breeders,  but  this  popularity 
must  be  attributed  to  some  extent,  at  least,  to  their  general  adapta- 
bility to  the  needs  and  preferences  of  their  owners.  For  crossing  on 
ordinarv  mares  the  Percneron  stallion  has  been  very  popular,  so  that 
grade  rercherons  are  very  common  and  are  great  favorites  in  our 
horse  markets. 

In  1876  the  National  Association  of  Importers  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Society 
of  America,  now  known  as  the  Percheron  Horse  Association  of  America, 
was  an  outgrowth  of  that  association.  The  twenty-third  volume  of 
its  studbook  was  issued  in  July  1936.  No  later  volumes  have  been 
published.  Up  to  December  31,  1939,  236,069  animals  had  been 
accepted  for  registration.  The  secretary  is  Ellis  McFarland,  9  Dexter 
Park  Avenue,  Union  Stock  Yards,  Chicago,  lU. 

FRENCH  DRAFT 

The  name  "French  Draft"  is  applied  broadly  to  all  breeds  of  draft 
horses  originating  in  France  and  does  not  refer  to  one  specific  breed, 
as  might  be  inferred  from  its  usage  in  this  country.  This  classification 
incluaes  the  Percheron  and  a  number  of  other  draft  breeds  in  France, 
such  as  the  Boulonnais,  Nivemais,  Breton,  Ardennais,  and  Picardy. 
Of  all  the  French  breeds  the  Percheron  is  hy  far  the  best  known  and 
has  obtained  a  much  greater  foothold  in  this  country  than  any  other 
breed  of  draft  horses.  Of  the  other  French  breeds,  the  Boulonnais 
and  the  Nivemais  are  the  only  ones  of  any  particular  interest  in  the 
United  States. 

The  Boulonnais  is  found  in  northern  France  in  the  vicinity  of 
Boulogne  and  in  adjoining  districts  in  Belgium.  This  breed  is  prob- 
ably a  trifle  larger  than  the  Percheron  and  somewhat  coarser  but  in 
general  type  resembles  the  Percheron  rather  closely.  The  color 
common  to  the  Boulonnais  is  gray,  but  occasionally  other  colors  are 
seen.  This  breed  has  been  imported  in  larger  numbers  than  the 
Nivemais. 

The  home  of  the  Nivemais  is  in  central  France,  in  the  Department 
of  Nifeve.  In  type  it  is  very  similar  to  the  Percheron.  The  color  is 
black. 

The  National  French  Draft  Horse  Association  of  America,  which 
for  many  years  fostered  the  interests  of  the  French  Draft  breeds  in 
this  country,  was  oi^anized  in  1886  and  succeeded  the  National  Nor- 
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man  Horse  Association,  which  had  its  beginning  in  1876.  Until  its 
dissolution  the  National  French  Draft  Horse  Association  published 
a  studbook  in  which  were  roistered  horses  of  the  French  Draft 
breeds.  Fourteen  volumes  of  its  studbook  were  published,  and 
approximately  35,000  animab  were  roistered. 

CLYDESDALE 

The  Clydesdale  (figs.  6  and  7)  originated  and  has  been  developed 
in  Scotland,  and  ispractically  the  only  draft  horse  found  or  favored 
in  that  country.  Tne  breed  is  of  mixed  origin,  and  its  early  historj' 
is  more  or  less  obscure. 
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In  the  formation  of  the  breed  and  during  the  early  stages  of  the 
breed's  development,  however,  it  is  probable  that  the  blood  of  both 
Flemish  and  ^English  horses  waa  used  quite  largeJy.  For  a  number 
of  years  the  Clydt'sdale  has  been  bred  pure.  In  1878  the  Clydesdale 
Horae  Society  of  Great  Britain  and  Ireland  was  organized. 

The  first  Clydesdales  brought  to  North  America  were  probably  im- 
ported into  Canada  by  the  Scotch  who  bad  settled  tliere.  In  the  early 
seventies  Clydesdales  were  imported  into  this  country  both  througli 
Canada  and  by  direct  importation.  By  1880  tliey  were  heing  im- 
ported in  large  numbers,  and  these  importations  continued  for  several 
years. 

The  Clydesdale  is  not  so  heavy  as  either  the  Belgian  or  the  Shire, 
and  probably,  as  a  class,  will  not  weigh  quite  so  much  as  the  Perche- 
ron.  In  general  conformation,  the  Clydesdale  is  more  rangy  and 
lacks  the  width  and  compactness  of  the  otlier  breeds  mentionetl. 
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The  Scotch  breeders  have  paid  particular  attention  to  l^s,  pasterns, 
and  feet,  but  have  placed  leas  emphasis  on  weight  than  has  Deea  the 
case  in  other  draft  breeds.  Average  mature  Clydesdale  stallions 
in  this  country  will  probably  weigh  from  1,700  to  1,900  pounds  when 
in  fair  condition,  with  an  average  height  of  nearly  16%  hands.  Mature 
mares  will  probably  we^b  1,600  to  1,800  pounds  and  average  about 
16  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  long,  snappy  stride,  and  a  sharp  trot 
with  hocks  weU  Hexed  and  carriea  dose  ti^ether  are  <diaracteristic 


FniiTRB  7.— aydet-iale  marp. 

of  this  breed.  Sound,  clean,  flat  bone:  well-set,  fairly  long,  sloping 
pasterns:  large,  round  feet;  and  a  moaerate  amount  of  fine  feather 
or  long  hair  at  the  rear  of  the  legs  below  the  knees  and  hocks  are 
important  and  characteristic  features.  The  colors  most  common  are 
bay  and  brown  with  white  markings,  but  blacks,  grays,  chestnuts, 
and  roans  are  occasionally  seen.  The  white  markings  are  character- 
istic, and  it  is  the  exception  to  see  a  bay  or  bmwn  Clydesdale  with- 
out a  white  face  and  considerable  white  on  the  feet  and  lees. 

Some  of  the  criticisms  of  tliis  breed  have  been  the  lack  of  size  of 
body,  tack  of  width  and  depth,  too  much  feather,  and  too  much  white 
with  no  rt^larity  of  distribution.  Most  draft-horse  users  in  this 
country  particularly  farmers,  dislike  a  horse  with  a  white  face  and 
legs.  Nor  has  the  feather  been  voir  popular  owing  to  the  extra  care 
necessary  to  keep  the  legs  clean.  This,  of  course,  is  not  so  objection- 
able in  mose  sections  where  most  of  the  roads  are  improved. 
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It  is  not  always  easy  to  differentiate  between  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole,  they  are  very  distinct.  The 
Clydesdale  is  not  so  heavy  bodied  as  the  Shire,  has  more  refinem^it, 
and  the  feather  is  somewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  very  popular  in  the 
cities  for  use  by  those  who  want  draft  horses  witn  a  good,  lon£f, 
snappy,  ground-covering  stride  and  at  the  same  time  possessing  style 
and  action.  Our  native  mares  of  draft  character  bred  to  Clydesdale 
stallions  have  produced  many  excellent  animak. 

The  distribution  of  the  Clydesdale  in  this  coimtnr  is  widespread 
throughout  the  northern  half;  the  breed  is  seldom  f oimd.  however, 
in  the  South.  It  has  found  the  most  favor  in  Iowa,  lUinois,  Wisconsin, 
Minnesota,  North  Dakota,  and  Indiana. 

The  American  Clydesdale  Association  was  organized  in  1879  and 
operated  under  that  name  imtil  1934,  when  it  became  known  as  the 
Clydesdale  Breeders  Association  of  the  United  States.  Up  to  Decem- 
ber 31 ,  1939,  these  associations  had  issued  21  volimies  of  the  American 
Clydeidale  Studbook.  It  is  understood  that  three  additional  volumes 
are  about  ready  for  publication,  and  to  December  31,  1939,  24,784 
animals  had  been  registered.  The  business  of  the  society  is  handled 
by  its  secretary,  Margaret  Coridan,  840  Exchange  Avenue,  Union 
Stock  Yai'ds,  Chicago,  111. 

SHIRE 

The  Shire  (figs.  8  and  9)  originated  and  was  developed  in  England 
and  today  is  bred  in  all  sections  of  that  coimtry.  The  real  origin 
of  this  breed  is  more  or  less  speculative.  It  is  known  that  this  type 
of  draft  horse  existed  in  England  in  early  times.  It  is  probable  that 
the  early  Shire  was  of  very  mixed  breeding,  but  at  the  present  time 
the  Shire  is  bred  very  pure.  In  1878  the  Shire  horse  breeders  of 
England  were  organized  under  the  name  of  the  EngUsh  Cart  Horse 
Society.  In  1884  the  name  was  changed  to  the  Shire  Horse  Society. 
In  addition  to  the  registration  of  horses,  the  society  holds  an  annual 
show  and  sale  in  London,  and  also  awards  medals  and  prizes  at  the 
leading  agricultural  shows  in  England  and  at  some  of  the  fairs  and 
expositions  in  the  United  States. 

Shires  were  imported  into  this  country  a  good  many  years  ago. 
George  E.  Brown^  in  volume  1  of  the  American  Shire  Horse  Stud- 
book,  states  that  m  1853  a  Mr.  Strickland  imported  a  staUion  direct 
from  England  to  Aurora,  111.,  where  the  horse  was  known  as  John 
Bull.  Voliune  1  of  this  studoook  shows  the  registration  of  a  small 
number  of  stallions  imported  in  1880,  and  these  importations  increased 
imtil  in  1887  more  than  400  Shires  were  imported. 

The  Shire  is  a  massive  horse,  with  a  wide,  deep,  and  long  body, 
and  is  equaled  in  weight  only  by  the  Belgian.  Shu'e  staUions  in  fair 
condition  weighing  2,000  pounds  or  over  are  comparatively  conmion. 
They  are  less  compact,  or  more  rangy,  than  the  Belgian,  and  in  height 
will  average  taller  than  any  other  draft  breed.  Stallions  standmg 
17  hands  or  more  in  height  are  very  common;  in  fact,  the  average 
height  of  mature  Shire  stallions  in  this  country  is  close  to  17  hands. 
Mature  Shire  mares  will  average  about  16%  hands  in  height  and  will, 
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in  fair  condition,  average  about  1,800  pounds  in  weight.  Hpavy  iaono 
and  feather  are  characteristic  of  this  breed.  In  temperament  the 
Shire  is  probably  more  lymphatic  than  any  of  our  other  breeds,  and 
therefore  leas  active  than  is  desired  by  many.  The  common  colors 
are  bay  and  brown,  with  white  markings,  although  blacks,  grays, 
chestnuts,  and  roans  are  occasionallT  seen. 

This  breed  has  been  criticized  for  lack  of  quality  and  refinement  in 
general,  a  sluggish  temperament,  the  abundance  of  feather,  and  the 
lai^e  amount  of  white,  but  breeders  have  shown  marked  progress  in 


KicrRE  8. — 'Shire  ijt&ilion. 

overcoming  these  objections  during  the  last  few  yi-ars.  From  the 
standpoint  of  many  users  in  tlio  United  States  the  abundant  feather 
ia  objectionable,  owing  to  the  difficulty  of  keeping  the  logs  clean. 

Although  some  Shirts  and  Clydesdales  are  so  similar  as  to  render 
it  difficult  at  times  to  distinguish  the  one  from  the  other,  the  two 
types  are  reallv  very  distinct.  The  Shire  is  more  massive,  heavier 
l>odied,  throughout,  and  the  feather  or  long  hair  on  the  legs  is  more 
abundant  and  coarser  than  that  of  the  Clydesdale. 

The  distribution  of  the  Shire  throughout  the  northern  half  of  this 
country  is  widespread,  but  like  the  Clydesdale,  it  is  seldom  found  in 
the  Southern  States.  This  breed  has  met  with  the  most  favor  in  the 
Central  West,  particularly  in  Illinois,  Iowa,  and  South  Dakota;  it 
is  also  popular  on  the  Pacific  coast.  A  great  many  of  our  best  market 
geldings  possess  some  Shire  blood ;  and  where  height  as  well  us  bone 
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and  substance  is  desired,  it  can  be  derived  from  Shire  blood  with 
greater  certainty  than  from  other  breeds. 

The  American  Shire  Horse  Association  was  oi^anized  in  1885  and 
has  issued  14  volumes  of  ite  studbook.  Up  to  December  31,  1939, 
21^12  animals  had  been  registered  by  the  association.  The  secretary 
is  E.  F.  Fox,  319  East  Fourth  Street,  Des  Moines,  Iowa. 

SUFFOU 

The  native  home  of  the  Suffolk  breed  is  Suffolk  County,  in  eastern 
England,  and  the  production  of  the  breed  in  that  country  is  confined 


almost  entirely  to  Suffolk  and  adjoining  counties.  Some  authoritirs 
believe  the  Suffolk  originated  about  A.  D.  1700  and  that  possibly  it 
is  a  descendant  of  Normandy  horse  stock.  However,  uie  breed's 
foundation  is  usually  traced  back  to  a  prolific  chestnut-colored  stallion, 
known  as  the  Crisp  Horse,  who  was  foaled  in  Sussex  in  1768  and  is 
credited  with  being  tlie  progc^nitor  of  all  stock  registered  in  the  English 
and  American  studbooka  for  Suffolk  horses.  Throughout  its  rela- 
tively long  history  the  Suffolk  has  been  bred  pure,  and  as  a  conso- 
auence  the  type  has  generally  been  kept  quite  uniform.  Moreover, 
le  Suffolk  has  not  been  bred  for  the  heavy  draft  work  of  the  city  but 
largely  for  the  farm,  and  for  this  purpose  it  ranks  high  among  tlie 
fanners  of  eastern  England,  who  consider  it  capable  of  doing  a  lai^p 
amount  of  labor  on  a  small  quantity  of  feed  and  for  longer  periods  than 
otiier  drafters.  The  breed  is  used  more  p.xcliisively  for  farm  work 
than  are  any  other  of  the  draft  breeds. 
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In  size  tb«j  Suffolk  (%8.  10  and  11)  is  smaller  than  other  drafters; 
and  though  occasionally  a  mature  stallion  in  fair  condition  may  weigh 
2,000  pounds,  such  a  weight  is  not  characteristic  of  tibe  breed.  Con- 
sidering their  size,  the  Suffolks  have  deep  and  wido  bodies,  and  the 
ribs  have  a  pronounced  spring,  giving  tne  body  a  round  and  fuD 
appearance.  The  croup  is  straight,  the  sloping  croup  being  seldom 
seen  in  this  breed.  The  quarters  are  rouna  and  well  muscled.  The 
legs  are  short  and  are  particularly  free  from  long  hair  or  feather,  and 
the  bone  has  the  appearance  of  being  small  as  compared  with  the  siz<' 
of  the  body.    The  color  is  always  chestnut,  varying  from  light  to 


PiouRB   10.— Suffolk  Htallion. 

dark.  The  Suffolk  is  active,  has  a  good  disposition,  and  is  rated  as 
an  easy  keeper. 

The  distinguishing  characteristics  of  this  breed'  may  be  said  to  be 
the  invariable  chestnut  color,  with  little  if  any  white;  their  smooth 
rotund  form;  and  the  clean-bon<>d  leg,  devoid  of  the  feather  charac- 
toristic  of  the  other  two  British  draft  breeds. 

In  former  years  Suffolks  were  criticized  by  some  Americans  for 
their  lack  of  scale  and  fi/r  being  too  !:g^(  in  bone  for  the  size  of  the 
body.  Of  these  fhu'ts  ibelack  o:  body  size  is  generally  not  so  impor- 
tant a  factor  now  owing  to  present-day  tendencies  to  produce  some- 
what lighter  and  handier  horses  for  farniAork  purposes.  Also  it  is  the 
opinion  of  some  Suffolk  owner?  that,  on  account  of  general  cleanness 
ol  leg,  the  smallness  of  bone  is  probably  more  apparent  than  real. 

Silffolks  were  first  imported  mto  this  country  m  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  possibly  because 
of  lack  of  size  as  compared  with  other  draft  breeds.  Another  reason 
that  no  more  have  been  imported  has  probably  been  that  they  have 
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not  been  bred  in  very  large  numbers  in  England,  being  confined  to  a 
limited  area,  and  tbe  home  demand  of  the  farmers  has  been  sufficient 
to  take  care  of  most  of  tbe  animals  produced;  furthermore,  buyers  in 
other  countries  have  purchased  a  good  many  at  prices  above  Uiose 
Americans  would  pay. 

The  Suffolks  in  tms  country  are  found  in  small  numbers  in  a  num- 
ber of  States,  but  have  never  gained  any  strong  foothold,  and  conse- 


quently their  adaptability  to  our  conditions  can  scarcely  be  judged. 
The  stollions  have  been  crossed  to  some  extent  on  mares  m  this  coun- 
tiy,  but  the  demand  for  extreme  size  has  prevented  such  crossing 
from  being  carried  oo  sufficiently  to  judge  of  its  value,  except  in  a 
small  way. 

The  American  Suffolk  Horse  Association  has  issued  five  volumes  of 
the  Suffolk  Horse  Studbook,  and  to  December3l,  1939,  2,120  animaU 
had  been  n^stered.    The  secretary  is  J,  G,  Truman,  Bushne!!,  111. 
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TIME  OF  ISSUANCE  AND  SCOPE  OF  OCTOBER  CBOP  BEPOBT9. 

A  report  showing  tbe  condition  ol  tbe  cotton  crop  on  Septeml>er2S  will  be  Is&ued  hy  tbe  Bureau  of  Crop 
Eslimatcs  of  the  Department  ot  Agriculture  on  Friday,  October  2,  at  12  noon  (mst«m  time),  Uie  dale 
announced  for  (be  Census  Bureau's  report  ol  cotton  ginned.  An  act  of  Congress  requires  that  Ibe  condt 
tion  reports  of  tbe  cotton  crop  shall  be  issued  on  tbe  same  day  in  Oclober  each  year  as  tbe  first  ginners' 
report  of  actual  cotton  ginned.  Tbb  will  be  the  last  regular  cotton  condition  report  of  the  season.  The 
estimate  of  total  production  will  be  made  in  Decembw. 

On  ^'ednesday,  October  7,  at  2,15  p.  m.  (ffistern  time),  there  ivlll  be  Issued  a  crop  summary,  as  follows: 
Condition,  elthaon  Oclober  1  or  at  time  of  harvest,  of  com,  buckwheat,  potatoes,  tobacco,  flaxseed,  apples, 
rice;  yield  per  acre,  totol  production  (prelimfnary  esUmate),  and  quality  of  spring  wheat,  oats,  and  barley. 

A  supplemental  report  will  be  issued,  giving  a  general  review  of  the  crop  situation  as  of  October  I,  which 
will  include  the  following  crops:  Condition,  either  on  October  1  or  at  time  of  harvest,  of  cloverseed,  sweet 
potatoes,  grapes,  pears,  cranberries,  oranges,  lemons,  sugar  cane,  sorghum,  sugar  beets,  peanuts;  production, 
compared  with  a  full  crop(bypci'cenliiges),  of  alfalfa  seed,  mlliel,  kofir  com,  tomatoes,  cobbagta,  onlotis, 
beans,  hemp,  broom  earn;  average  yield  per  acre  and  quality  of  hops. 


GENERAL  REVIEW  OF  CROP  CONDITIONS,  SEPTEMBER  1,  1914. 

The  month  of  August  was  generally  favorable  for  crops  in  the 
Southern  States  and  unfavorable  in  the  Northern  States.  Important 
losses  are  shown  in  com  and  spring  wheat,  and  wonderful  improve- 
ment shown  in  cotton.  The  net  result  is  a  slight  decline,  the  com- 
posite condition  of  all  crops  September  1  being  2.1  per  cent  below 
60630°— Bull.  620—14—1 
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tbe  ]  0-year  September  1  SLVtTfkge,  i^hereas  the  Atigudt  1  eonditioti 
was  2  per  cent  below  the  August  1  10-year  average.  Pit)8pects  are 
for  crop  yields  averaghig  4.9  per  cent  better  tiktn  last  year,  wiiidi 
was  a  poor  crop  year. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates  makes 
the  following  estimates  from  reports  of  its  correspcmdents  and  agents: 

Tavlb  1. — BftmaUd  conation  m^9crmge€f9pttifie4cno^:  TifUd/or^  United  SUUes. 


Crop. 


Winter  wheat. 
Svrfijr  wheat.. 

AH  wheat 

Corn 

Oats 


Barley 

Rye 

Buckwheat 

White  potatoes.. 
Sweet  potatoea. . 


T^>aceo 

Flax 

Rice 

Hay  (tame). 

Cotton 

Apples 


ConditioD.  in  paroentasa  of  normal  r 


Sept.  1, 
1914. 


leao 


71.7 
175.8 

182L4 


87.1 
75.8 
8U8 

71.4 
72L» 

88;» 


«78.0 
&1.9 


Sept.  1, 
I9U. 


»75.3 


65.1 
»74.0 

173.4 


75^4 

8L4 

74.5 
74.9 
88,0 


»«8.7 

47.  Z 


Sept.  1, 
10-y.  av. 


176.6 


79i4 
179.1 

180.2 


85.4 
78.0 
86.2 

8a6 

80.4 
88.7 


•73.4 

53.& 


Aug.  1, 
1914. 


75.5 


74.8 
79.4 

85.3 


88.8 
79:0 
7&5 

06.5 
82.1 
87.6 
86.7 
•78.4 
61.3 


Acreage,  1914. 


Per  cent 
of  1913. 


111.6 
97.3 

106.4 
99.3 

100.0 

106i4 

99il 
919 

vn.i 

9L9 

916 
84.1 
8&2 

8&9 
96.7 


Acres. 


35,387,000 
17,990,000 
Sa,  377.089 
K)S,067,00» 
38,383,000 

7^998,080 
2,533, 00» 

796,000 
3,708,009 

MiyOQO 

1,151,000 

t,9S7,609 

7M,8Q9 

48,400,000 

36,900,000 


1  Condition  at  time  of  harvest. 


>  Condition  25tb  of  preoe^ng^  montli. 


Table  2. — Estimated  yields  indicated  by  the  condition  of  specified  crops  on  Sept.  1, 1914, 
finalyields  in  preceding  yearSjfor  ccm/paarison^  and  farm  price  Sept.  i,  1914:  Total  for 
the  united  Slates. 


Yield 

per  acre. 

Total  pro(foetton  (in  miMiiBa  ef 
biishd»>. 

Farm  price  Sept.  t. 

Crop. 

m4i 

1909-1913 
average. 

Svsh. 
15.6 
13:3 
14.7 
25.9 
30.0 

24.3 
t&l 
20.5 
97.1 
92LT 

81&f 
7.8 
33.3 
1.34 

1914 1 

tedC 

M9 

78a 
2,447 
1,122 

178 
41 

14 

332 

50 

964 

18 

28 

64 

145^ 

190»-1«I3 

1944 

t»13 

Sep- 

temoer 

fbre- 

August 
IbrecasC. 

1909- TfR 

1 

W&iter  wheat...... 

*n.i 

12.2 
16.8 
24.9 
29.1 

26.3 
»W.8 
21.5 
98.0 
98^0 

72».0 
8.0 
34.5 
*1,42 

»675 
231 

2,608 
1,116 

200 
»43 

17 
371 

8e» 

15 
34 

*6e 

22l> 

*6TO 
286 

911 
2,634 
1,153 

203 
t43 

17 
370 

fi» 

791 
17 
M 
6» 

210 

441 

245 

686 
2,708 
1,131 

182 
3& 

17 

357 

58 

996 

20 

24 

t             Off 

^           17* 

Cmt$. 

Cha». 

Ctnts. 

1 

Sprinff  wheat 

All  wheat 

03.3 
81.5 
42.3 

52.5 
75i4 
79;8 
74.9 
98.7 

^ 

'in.'9i' 

•68.8 

77.1 
75w4 
39.3 

55.2 
68^0 
TOLO 
75.3 

'*i27*8' 
'«!.'» 

87.7 

Com 

7L2 

Oats 

39.1 

Barley 

50.5 

Rye 

7L4 

Buckwheat 

74.0 

White  poUtoes 

Sweet  patetoes 

TMhoco, lbs.. 

FUix 

Rfee 

79.7 

Hay  (tame)  ...tons.. 

fdOi 
*7a-4 

' 1 

1  Interpreted  from  condition  reports. 


s  Ptellmfnary  estimate. 


*  AvOTBge  Aug.  15. 
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Table  3. — Orowing  condition  of  specified  crops  Sept.  J,  expressed  in  percentages  oj 
their  lO-year  average  (not  the  norMol)  on  Sept.  i,  and  the  improvement  (4-)  or  decline 
(— )  during  August:  Total  for  the  United  States. 


Crop. 


Peaches^ 

Apples 

Creoiben-ies.... 
C^a^oupesi. 

Onpes 

Kanr  com 

Ootton 

Hay 

Watermelons  > 

Jj^SKOiOTiS 

AMalla» 

Peara 

Broomcora 


Condi- 
tion in 
percent- 
age of 
10-year 
aver- 
age, 
Sept.1. 


Cbange 
during 
August. 


116.0 
115.5 
115.3 
108. 1 

107.8 
107.2 
106.3 
106.0 

105.8 
106.6 
105.2 
105.0 
104.1 


+  2.2 


+  3.1 
+  8.4 
+10.8 


+  0.2 


+  5.3 
+  4.1 


Crop. 


MiUet 

Sugar  beets. 

Barley 

Buckwheat. 


Omnges 

Peanuts 

Beans  (dry). 
Rice 


Tomatoes. 
Potatoes.. 
Cabbages. 
Onions. . . . 


Condi- 
tion in 
porcentr 

age  of 
10-year 

aver- 
^age, 
Sept.1. 


103.4 
103.0 
102.7 
102.0 

101.5 
101.4 
101.1 
100.2 

97.5 
97.2 
97.1 
97.0 


Change 

diu-iug 

August. 


+2.6 
-0.4 
-1.2 
+2.3 

-0.7 
+4.3 
-0.7 
+  1.1 

+4.0 
+2.1 
+1.9 
+3.6 


Crop. 


Sorghum 

Lima  beans...' 

Clover  seed 

Sweet  potatoes 

Oats 

Sugarcane 

Flax 

Com 

Spring  wheat.. 

Tobaoco 

Hemp 

Hops. 


Condi- 
tion in 
percent- 
age of 
10-year 
aver- 
age, 
Sept.  1. 


97.0 
96.9 
96.5 
96.0 

95.8 
91.8 
90.7 
90.3 

88.8 
88.6 
88.5 
88.5 


Change 
during 
August. 


+ 
+ 


5.6 
6.0 


+  8.7 


+ 


2.3 
6.5 
8.7 
1.0 


-  5.5 
+  7.0 
+  6.3 
-11.5 


^  Production  compared  with  full  crop. 

Table  4. — Combined  condition  of  all  crops  {100  «  average),  and  change  during  August, 

by  States. 


SUte. 


Maine 

NewHamp^iire 

Vermont 

Massachusetts... 
Rhode  Island... 

Connecticut 

New  YOTk 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

West  Virginia. . . 
North  Carolioa. . 
South  Carolina. . 

Oeoi^ia 

Florida 


Com- 

bhied 

condi- 
tion 

Change. 

(per 

cent). 

106.8 

-  0.3 

108.0 

-  5.9 

96.8 

-  1.6 

111.2 

+  4.9 

106.0 

+  10.2 

108.8 

+  5.3 

103.7 

+  0.3 

106.7 

+  2.6 

103.2 

-  1.7 

105.7 

+  0.5 

110.2 

-  1.6 

So.  6 

-  7.1 

86.4 

+  1.3 

101.1 

+  1.5 

99.9 

+  3.2 

103.3 

+  5.1 

100.0 

+  L7 

State. 

Com- 
bined 
condi- 
tion 
(per 
cent). 

1 

t 

1 
Change. 

Ohio 

96.2 

86.3 

81.6 

108.1 

101.8 

91.0 
97.3 
80.8 
9B.9 
95.4 
99.7 

118.7 
90.4 
94.3 
98.3 

96.2 

+  0.1 

-  0.6 

-  2.3 

-  1.2 

-  5.5  1 

t 

-  3.4  1 

-  7.4 

-  8.2 

-  8.5 
+  1.4 

-  5.9 

-  4.2 
+  11.1 
+  10.2 
+  4.0 
+  3.2 
+  3.9 

4 

TniiiariA 

Illinois 

Michigan 

Wisconsin 

Minnesota. 

Iowa 

Missouri 

North  Dakota... 
South  Dakota. . . 
Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Miss1?nippl 

Louisiana 

State. 


Texas 

Oklahoma. 

Arkansas 

Montana 

Wyoming 

Ck>lorado 

New  Mexico.... 

Arixona 

Utah 

Nevada 

Idaho 

Washington.... 

Oregon 

California 

United  States 


•Com- 
bined 
condi- 
tion 
{per 
cent). 


104.8 

102.3 

92.5 

91.5 

99.5 

106.5 

111.3 

97.7 

98.7 

118.9 

95.0 

102.4 

94.2 

108.5 


97.9 


Change. 


+15.5 


+ 
+ 


9.0 
9.0 
4.6 
0.6 


-6.7 
-1.7 

-  3.3 
-6.5 
+  14.1 

-  5.1 

-  0.8 

-  6.4 
+  0.1 


-0.1 


COTTON  CONDITION  AUGUST  25.  1914,  WITH  COMPARISON. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates  esti- 
mates, from  the  reports  of  the  correspondents  and  agents,  that  the 
condition  of  the  cotton  crop  on  August  25  was  78  per  cent  of  a  normal, 
as  compared  with  76.4  on  July  25,  1914,  68.2  on  August  25»  1918, 
74.8  on  August  25,  1912,  and  73.4,  the  average  on  August  25  of  the 
past  10  years. 
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Table  6. — CcndiUcn  cf  the  coiicn  crop  and  farm  pricey  by  States. 


Aug. 
25, 1914. 

July 
25, 1914. 

Aug.  25. 

10-year 
aver- 
age. 

Farm  price. 

State. 

1913 

1912 

Sept.  1, 
1914. 

Aug.  1, 
1914. 

Sept. 

1- 

1913 

1912 

VlTRlnia 

86 
82 
77 
81 
83 

77 
75 
66 
79 
75 

76 
72 
80 
98 

89 
86 
79 
82 
86 

81 
79 
76 
71 
72 

73 

75 

75 

100 

80 
78 
77 
76 
81 

72 
69 
67 
64 
72 

80 
72 
45 
96 

80 
75 
73 
70 
73 

75 
70 

74 
76 

77 

76 
78 
84 
95 

81 
77 
76 
76 
78 

74 
73 
68 
70 
76 

82 
83 
73 

9.6 
9.6 
8.7 
7.9 
13.0 

8.5 
9.1 

10.0 
8.3 

10.0 

10.1 
8.0 
8.8 

12.2 
12.5 
12.9 
12.9 
17.0 

12.8 
12.5 
12.2 
12.0 
11.7 

12.5 
12.1 
12.0 

12.6 
11.8 
11.7 
11.7 
14.0 

11.6 
12.0 
11.8 
11.9 
1L7 

11.8 
11.5 
11.7 

11.1 

North  Carolina 

11.5 

South  Carolina 

11.7 

Oeorjria 

11.4 

Florida 

14.0 

Alabama 

11.1 

Mississippi 

11.5 

Louisiana 

U.O 

Texas 

11. 1 

Arkapsa?? . .  - - .  - . 

11.2 

Tennessee 

11.1 

Missouri 

9.2 

Olclmionia 

11.5 

California 

United  States 

78.0 

76.4 

68.2 

74.8 

73.4 

8.7 

12.4 

11.8 

11.8 

Table  6. — Condition  of  the  cotton  crop  monthly  and  the  estimated  yield  per  acre  for  the 

past  10  years. 


TOTAL  FOR  THE  UNITED  STATES. 


Year. 


1913 

1912 

1011 

1910 

1909 

1908 

1907 

1906 

1905 

1904 

Average,  1904-13 


May  25. 

June  25. 

July  25. 

Aug.  25. 

Sept.  25. 

79.1 

81.8 

79.6 

68.2 

64.1 

78.9 

80.4 

76.5 

74.8 

69.6 

87.8 

88.2 

89.1 

73.2 

71.1 

82.0 

80.7 

75.5 

72.1 

65.9 

8L1 

74.6 

71.9 

63.7 

58.5 

79.7 

81.2 

83.0 

76.1 

69.7 

70.5 

72.0 

75.0 

72.7 

67.7 

84.6 

83.3 

82.9 

77.3 

71.6 

77.2 

77.0 

74.9 

72.1 

7L2 

83.0 

88.0 

91.6 

84.1 

75.8 

80.4 

80.7 

80.0 

73.4 

68.5 

Yield  per 
acre. 


Lb».  lint, 
182.0 
190.9 
207.7 
170.7 
154.3 

104.9 
178.3 
202.5 
186.1 
204.9 

187.2 


TREND  OP  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  decreased  about  2.7  per  cent  during  August;  in  the 
past  6  years  the  price  level  has  decreased  during  August  2.4  per  cent. 

On  September  1  the  index  figure  of  crop  prices  was  about  3.7  per 
cent  higher  than  a  year  ago,  2.7  per  cent  higher  than  2  years  ago,  and 
3.9  per  cent  higher  than  the  average  of  the  past  6  years  on  Septem- 
ber 1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for  meat 
animals  increased  3.0  per  cent  during  the  month  from  July  16  to 
August  15.  This  compares  with  an  average  advance  from  July  15 
to  August  15  m  the  past  four  years  of  0.8  per  cent. 
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On  August  15  the  average  (weighted)  price  of  meat  animals — 
hogs,  cattle,  sheep,  and  chickens — was  $7.63  per  100  pounds,  which 
compares  with  $7.20  a  year  ago,  $6.56  two  years  ago,  $5.87  three  years 
ago,  and  $6.67  four  years  ago  on  August  15. 

A  tabulation  of  prices  is  shown  on  pages  32  and  33. 


SUGAR-BEET  PROSPECTS. 

The  condition  of  sugar  beets  September  1  was  92.5  per  cent  of  a 
normal.  This  forecasts  a  yield  per  acre  of  about  10.4  tons.  The 
actual  outturn  will  Ukely  be  above  or  below  this  amount  according 
as  conditions  at  harvest  are  better  or  worse  than  usual.  A  yield  of 
10.4  tons  on  the  estimated  planted  acreage,  520,600  acres,  amounts 
to  5,414,000  tons,  or  52,000  tons  more  than  were  indicated  by  the 
condition  of  the  growing  beets  on  August  1.  But  there  is  usually 
some  abandonment  of  acreage,  the  average  in  recent  years  being  10 
per  cent.  Assuming  an  average  abandonment  of  10  per  cent,  there 
would  result  about  4,873,000  tons  of  sugar  beets.  The  production 
in  1913  was  5,659,000  tons,  which  produced  1,466,802,000  pounds  of 
sugar. 


FLORTOA  AND  CALBPORNU  CROP  REPORT. 

Table  7. — Crop  conditions  in  Florida  and  California, 


Florida. 

California. 

Crop. 

Condition  Sept  1— 

Condi- 
tion 

Aug.  1, 
1914. 

Condition  Sept.  1— 

Condi- 
lion 

1914 

1913 

1912 

1914 

191.3 

1912 

Aug.  1, 
1914. 

Oranges 

87            89 

97 

87 

89 
92 

76 
61 

87 
89 

88 

Lemons 

91 

Limes..  .         

85        ino 

95 
94 
79 
80 

88 

88 

Orai^efruit 

87 
75 
80 

84 
45 
68 

Peaches.  Droductlon ' 

94 
95 
84 
95 
97 
80 
74 
87 
84 
84 

65 
89 
73 
82 
86 
65 
70 
78 
55 
77 

85 
92 
85 
86 
89 
83 
89 
80 
83 
86 

Peaches.  Qiialit7 

• 

Pears 

84 

Watermelons^...                   

74 

68 

79 
73 

80 
68 

Cflntfllotipes  * . . 

A  Dricots 

1 

77 

Prunes 

1 

73 

Olives 

1 

85 

Almonds 

1 

8;^ 

Walnuts 

1 

82 

Velvet  beans                             • 

88  '          92 

1 

) 

86 

Qrapcs: 

For  wme 

........  

89            80 

87 
S5 
87 

93 

For  raisins 

1 

90 
91 

75 
80 

91 

For  table 

' 

93 

1 

»  Production  compared  with  a  full  crop. 
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HONEY  PRODUCTION, 

The  results  of  the  first  inquiry  of  the  Bureau  of  Crop  Estimates  on 
honey  production  are  presented  in  Table  8.  The  figures  given  are 
based  upon  estimates  received  from  the  bureau's  regular  corps  of 
correspondents  and  from  a  lar^e  special  list  of  bee  keepers.  The 
number  and  character  of  the  reports  received  insure  that  the  figures 
given  fairly  reflect  the  relative  yield  per  colony  this  year  and  last, 
with  the  one  exception  that  the  fall  flow  this  autumn  may  increase 
somewhat  the  yields  for  1914.  The  returns  were  particularly  full  and 
adequate  from  all  of  the  important  honey-producing  sections. 

The  yield  is  based  on  the  total  honey  surplus  (removed  or  to  be 
removed  from  the  hive)  divided  by  the  number  of  colonies  remaining 
at  the  close  of  last  winter. 

The  honey  yield  in  the  white-clover  belt  of  the  central  northern 
States  has  been  very  disappointing,  especially  when  compared  with 
the  abundant  yield  last  year  and  also  with  the  imusually  bright 
prospects  early  in  the  present  year.  Through  many  portions  of  this 
belt  the  crop  failed  entirely.  The  yields  in  the  more  northern  States, 
where  the  dependence  upon  white  clover  is  not  so  great,  were  fair, 
though  generally  somewhat  imder  those  of  last  year. 

The  yields  in  the  important  honey-producing  regions  of  southern 
California  and  southern  Texas  were  good.  The  alfalfa  yield  in 
Colorado  and  Utah  was  fair,  though  not  equal  to  last  year.  The 
South  Atlantic  and  east  Gulf  States  have  yields  about  the  same  as 
last  year — near  an  average  crop. 

An  interesting  fact,  developed  by  this  inquiry,  is  that  the  propor- 
tion of  comb  and  **chunk''  honey  is  decreasing  and  that  the  extracted 
is  increasing.  Testimony  from  the  producers  of  bee  keepers'  supplies 
is  corroborative  of  this  finding. 

The  practical  failure  of  honey  production  in  much  of  the  white- 
clover  belt  should  put  bee  keepers  there  on  the  alert  to  supplement 
the  bees'  scanty  fall  stores  with  sirup  to  prevent  winter  loss  from 
starvation,  imless  the  fall  flow  should  prove  unexpectedly  abundant. 
Though  the  cost  of  sugar  is  high,  a  good  colony  of  bees  is  worth  much 
more  than  the  cost  of  furnishing  full  stores  for  the  winter. 

A  special  report  from  Porto  Rico  shows  continued  large  increases 
in  the  number  of  colonies  of  bees  in  that  island,  which  fact  is  reflected 
in  the  phenomena]  increase  in  export  of  honey  and  beeswax,  the 
value  of  which  has  increased  from  about  $5,000  to  $100,000  during 
the  past  six  years.  A  good  strong  colony  in  Porto  Rico  is  expected 
to  produce  about  300  pounds  of  honey  a  year,  the  nectar  flow,  largely 
from  flowering  trees,  being  practically  continuous  throughout  the 
year. 
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Table  8. — Honetf —  Yield  per  coUmy  and  proportion  of  crop  in  comb,  extract,  and  chunk, 

1914,  with  comparisons. 


State. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts... 
Rhode  Island 


Connecticut. . . 

New  York 

New  Jersey... 
Pennsylvania. 
Delaware 


Maryland 

Virghila 

West  Virginia.. 
North  Carolina. 
South  Carolina. 


Oeorgia. 
Florida. 
Ohio.... 
Indiana. 
Illinois.. 


Michigan.. 
WiscOTisin. 
Minnesota. 

Iowa 

Missouri.. 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas 

Kentucky 


Tennessee.. 
Alabama. . . 
Mississippi. 
Louisiana.. 
Texas 


Oklahoma. 
Arkfmsas.. 
Montana.. 
Wyoming - 
Colorado.. 


New  Mexico. 

Arizona 

Utah 

Nevada 


Idaho 

Washington. 

Oregon 

Caluomia... 


United  States. 


Yield  per 
colony. 

Form  of  honey  produced. 

^Proportions  In  1914. 

Proportions  in  1909. 

1914 

1913 

Comb. 

Extract. 

Chunk. 

Comb. 

Extract. 

Chunk. 

LU, 

Lb». 

Peret. 

Peret. 

Peret. 

Peret. 

Peret. 

Peret. 

45 

38 

80 

15 

5 

80 

20 

0 

27 
39 

27 
33 

65.9 

28.1 

6 

70 

28.8 

i.a 

25 

31 

66.9 

32.4 

0.7 

86 

12 

2 

40 

45 

5 

95 

0 

10 

90 

0 

28 

35 

48 

47 

5 

58 

38 

9 

20 

37 

47 

50 

3 

60 

38 

2 

10 

40 

25 

75 

0 

65 

35 

0 

35 

45 

65 

29 

6 

74 

21 

5 

15 
30 

21 
40 

69 

22 

9 

90 

10 

0 

30 

38 

87 

12 

1 

93 

7 

0 

25 
35 

20 
25 

57 
45 

38 
30 

6 
25 

43 

21 

36 

25 
80 

25 
30 

28 

33 

39 

54 

15 

31 

42 

60 

11 

88 

1 

16 

84 

1 

17 

50 

66 

82 

2 

68 

29 

3 

14 

60 

52 

36 

12 

62 

25 

13 

12 

00 

42 

56 

2 

53 

46 

1 

37 

50 

56 

43 

1 

69 

30 

1 

45 

60 

41 

58 

1 

28 

71 

1 

35 

60 

36 

63 

1 

52 

48 

0 

20 

65 

56 

42 

2 

65 

34 

1 

5 

1 

'  •  •  •  ■ 

30 

32 

38 

30 

41 

35 

24 

20 

50 

77 

22 

1 

65 

30 

5 

30 

50 

43 

42 

15 

61 

38 

1 

25 

25 

67 

28 

5 

78 

19 

3 

8 

40 

49 

33 

18 

50 

27 

23 

i    30 

30 

31 

23 

46 

26 

19 

55 

32 

35 

34 

41 

25 

39 

32 

29 

31 

35 

49 

26 

25 

43 

27 

30 

40 
55 

35 
35 

0 
4 

100 
61 

0 
45 

1 

40 

50 

25 

35 

36 

17 

47 

40 

15 

45 

15 

30 

^  25 

15 

60 

15 

5 

80 

30 
75 

35 

75 

92 

8 

0 

5 

95  ■ 

0 

40 

60 

67 

30 

3 

70 

28 

2 

85 

50 

31 

61 

8 

37 

61 

2 

63 

70 

6 

94 

0 

10 

90 

0 

65 

70 

17 

83 

0 

0 

100 

0 

50 
50 

75 
55 

47 

51 

2 

67 

30 

3 

55 

45 

46 

54 

0 

59 

41 

0 

45 

40 

64 

34 

2 

5" 

38 

4 

75 

36 

IS 

79 

3 

20 

79 
34.9 

1 

31.6 

40.6 

41.7 

42.1 

10.2 

46.5 

18.6 

The  receipts  of  butter  and  eggs  at  five  primary  markets^  as  reported 
to  the  Bureau  of  Crop  Estimates,  for  August,  1914,  were:  Butter, 
12,613,611  poimds;  eggs,  319,873  cases.  The  average  receipts  for 
August  dming  the  five  years  1910-1914  were:  Butter,  13,569,915 
pounds;  eggs,  299,375  cases. 
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CONR2RENCE  ON  THE  COTTON  MARKETING  SITUATION. 

By  Charles  J.  Brand,  Chief,  Office  of  Markets, 

The  proper  marketing  of  the  cotton  crop,  an  unsolved  problem 
even  in  times  of  peace,  has  been  made  infinitely  more  difficult  and 
almost  impossible  by  the  war  in  Europe.  The  gravity  of  the  situation, 
due  to  the  interruption  of  the  export  business,  not  only  to  the  cotton 
industry,  but  also  to  the  whole  business  structure  of  the  country,  led 
Secretary  of  the  Treasury  McAdoo  to  call  a  conference  to  advise  with 
him  as  to  remedial  measures  that  might  be  taken.  About  150  persons, 
representative  of  all  of  the  interests  in  the  cotton  trade,  were  in 
attendance  at  the  meetings  at  the  Pan  American  Building  on  August 
24  and  25,  1914. 

Recently  in  normal  years  about  two-thirds  of  the  crop  has  gone 
abroad.  The  value  of  this  export  has  amoxmted  to  from  $500,000,000 
to  $600,000,000  per  year.  Last  year  it  approximated  the  latter 
figure,  about  8,700,000  bales  of  our  14,000,000-bale  crop  going  into 
foreign  commerce,  while  roughly  5,300,000  bales  were  used  at  home. 
Of  the  quantity  exported  something  less  than  7,000,000  bales  went  to 
the  countries  now  in  a  state  of  war.  England,  with  takings  of  about 
3,500,000  bales,  is,  of  course  our  greatest  customer.  Germany  directly 
imports  considerably  less  than  half  that  quantity  and  ranks  second. 

The  problem  so  far  as  the  United  States  is  concerned  is  further 
compUcated  by  the  Indian  and  other  crops,  totaling  between  7,000,000 
and  8,000,000  bales,  many  of  which  are  without  their  usual  market, 
thus  necessarily  adding  to  the  pressure  on  the  price  of  an  international 
crop  Uke  cotton. 

The  disturbed  and  panicky  spirit  that  appeared  to  some  extent  during 
the  first  day  of  the  conference  disappeared  on  the  second.  Tliis 
change  has  been  reflected  in  the  country  at  large,  not  so  much  because 
of  the  things  specifically  accompUshed  by  the  meeting,  as  on  account 
of  the  clearing  away  of  a  midtitude  of  rather  impractical  and  impru- 
dent expedients  that  had  been  suggested  and  championed  by  various 
individuals  and  interests  as  remedies.  It  is  rather  characteristic  of 
American  business  to  lay  to  and  do  things  as  soon  as  it  is  clear  what 
can  be  done  under  a  given  set  of  conditions. 

Many  estimates  have  been  made  as  to  the  surplus  of  our  crop  that 
must  be  taken  care  of  imtil  better  conditions  prevail.  The  general 
opinion  of  the  representatives  of  the  producing,  banking,  manufactur- 
ing, and  other  interests  at  the  conference  indicated  that  a  volume  of 
from  4,000,000  to  5,000,000  bales  would  have  to  be  provided  for  in 
some  way. 

It  is  estimated  that  of  the  143,000,000  spindles  in  the  world,  50,000,- 
000  are  in  countries  that  are  at  peace;  32,000,000  of  these  are  in 
tlie  United  States  and  18,000,000  in  other  coxmtries.  As  there  are 
6,000,000  spindles  in  India  working  almost  wholly  on  coarse  goods, 
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and  over  2,000,000  in  Japan,  there  remain  only  10,000,000  outside  of 
these  tliree  countries. 

Some  American  mills  are  closing  down,  others  are  working  only  part 
time,  or  with  reduced  force.  They  are  buying  naturally  rather  on  a 
hand-to-mouth  basis.  Spinners,  except  in  the  distinctly  standard  lines, 
feel  that  tliey  must  have  orders  in  hand  to  justify  manufacture.  The 
problem  then  from  the  standpoint  of  any  help  the  mills  can  give  is  to 
get  orders.  No  effort  should  be  spared  in  this  direction.  The  De- 
partment of  Commerce  is  helping  so  far  as  lies  within  its  autliority  in 
opening  up  new  foreign  markets,  but  private  initiative  must  not  wait 
for  too  much  government  help  in  such  a  situation. 

If  the  quantity  to  be  carried  over  until  next  year  is  to  be  reduced  to 
a  minimum,  American  mills  must  increase  their  production  to  at  least 
full  capacity  of  present  spindles.  Japan,  with  a  total  spindleage  only 
about  200,000  greater  than  that  of  Georgia,  is  reported  as  working 
overtime.  In  the  interruption  of  the  movement  of  goods  in,  tlie  regu- 
lar channels  of  trade,  in  common  with  all  neutrals,  the  United  States 
has  suffered  seriously  and  manufacturers  and  sales  agencies  l^ave  not 
yet  been  able  to  open  up  new  markets.  Furthermore,  many  cases  are 
reported  in  which  orders  even  from  other  coimtries  on  the  American 
continent  have  been  canceled.  The  closely  intermingled  commercial 
relations  that  exist  are  well  shown  by  the  fact  that  the  cancellation  of 
European  orders  for  copper  from  Bolivia  have  brought  about  the  can- 
cellation of  orders  for  cotton  goods  from  certain  American  mills, 
resulting  in  at  least  one  case  in  a  complete  shutdown. 

A  considerable  part  of  the  discussion  during  the  conference  had 
for  its  object  the  obtaining  for  State  banks  which  are  not  under  the 
control  of  the  Comptroller  of  the  Currency  of  the  same  privileges  as 
are  accorded  to  National  banks.  The  Secretary  of  the  Treasury 
made  it  perfectly  clear  that  there  is  no  legislation  under  which  such 
action  could  be  taken,  even  if  it  were  considered  desirable.  However, 
it  was  pointed  out  that  State  banks  would  not  be  without  relief  on 
this  account  as  they  are  largely  customers  of  National  banks  which 
would  be  in  a  position  to  accept  their  paper. 

So  far  as  warehousing  facilities  are  concerned,  the  discussion  at 
the  conference  developed  the  general  lack  of  adequate  facihties  for 
protecting  the  cotton  crop.  Certain  of  the  States,  notably  Georgia, 
are  rather  well  supplied,  but  there  naturally  exists  no  organization 
through  whose  instrumentality  there  can  be  brought  about  the  com- 
plete utilization  of  the  warehouses  that  we  have.  The  opinion 
appeared  to  prevail  among  many  in  attendance  at  the  conference 
that  the  passage  of  the  warehouse  legislation  pending  in  Congress 
might  assist  somewhat  in  a  more  efficient  utilization  of  present  space. 

There  is  a  general  absence  of  public  bonded  warehouses  throughout 
the  cotton  belt  because  of  the  unusual  number  of  defalcations  and 
malfeasances  that  have  occurred  in  the  cotton-warehouse  business. 
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Bonding  companies  haTO  been  loath  to  extend  their  surety  in  the 
cotton  trade.  Warehousing  operations  will  be  promoted  to  the  great- 
est extent  in  those  States  whose  laws  afford  most  adequate  protection 
for  the  surety  companies.  The  prevention  of  fraud  in  the  matter 
of  warehouse  receipts  is  more  important  than  the  question  of  the 
character  of  the  warehouse  itself.  As  pointed  out  in  the  conference, 
it  is  not  necessary  that  cotton  be  stored  in  bonded,  brick,  frame,  or 
corrugated-iron  warehouses.  A  floor  which  will  keep  the  cotton  off 
the  ground,  a  covering  which  will  keep  off  the  rain,  and  a  fence  and 
a  guard  that  will  prevent  theft  axe  all  that  are  absolutely  necessary 
in  the  way  of  buildings,  though  they  do  not  represent  the  most  desir- 
able d^ree  of  protection.  But  protection  against  the  fraudulent  use 
of  warehouse  receipts  is  absolutely  essential. 

The  conference  itself  to  some  extent  and  subsequent  smaller  con- 
ferences have  developed  the  difficulties  that  are  bound  to  arise  in 
connection  with  the  insuring  of  the  large  quantity  of  cotton  which 
may  be  held  over.  The  proper  protection  of  say  $200,000,000  worth 
of  cotton  presents  some  difficult  problems  in  insurance,  especially  in 
connection  with  warehousing.  In  normal  times  60  per  cent  of  the 
crop  goes  abroad  and  is  covered  by  marine  insurance  from  the  time 
it  is  delivered  to  the  carrier  at  interior  points  \mtil  it  arrives  at  its 
foreign  destination.  This  year  it  seems  likely  that  only  a  small  per^ 
centage  of  such  protection  will  be  in  effect  at  any  one  time.  The 
hazards  are  not  only  those  of  construction,  location,  safeguarding  of 
warehouses,  and  the  like,  but  there  has  always  been  in  times  past  a 
largely  increased  moral  hazard  which  arises  especially  when  the  price 
that  may  be  obtained  for  cotton  falls  below  the  insurance  upon  it. 

It  may  be  said  that  both  the  bonding  and  insurance  interests  have 
expressed  a  desire  and  willingness  to  lend  all  possible  assistance  com- 
patible with  good  business  poUcy. 

The  holding  over  of  a  large  portion  of  this  yearns  product  consti- 
tutes a  grave  danger  to  future  crops,  which  was  seriously  discussed 
by  some  of  the  speakers  at  the  conference.  It  was  assumed  that 
there  would  be  a  very  large  reduction  in  acreage  next  year  unless  a 
cessation  of  hostihties  brought  about  a  speedy  return  to  normal  con- 
ditions. It  is  difficult  to  estimate  the  value  of  the  factors  on  which 
such  an  assumption  is  based,  and  it  seems  that  there  should  be  definite 
work  in  all  of  the  cotton  States  having  in  mind  positive  action  toward 
increasing  the  production  of  food  and  forage  crops  and  reducing  cot- 
ton  acr^ge  coi^espondingly.  ag         ps  u^ 

A  subject  scarcely  touched  upon  at  the  conference  is  the  acute 
situation  that  prevails  in  the  cotton-seed  trade.  Interior  points  at 
which  prices  of  from  $18  to  $24  per  ton  prevailed  at  this  time  last 
year  are  quoted  at  the  present  time  anywhere  from  $4  to  $12  below 
last  year's  prices. 
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The  fertilizer  interests  of  the  country,  which  have  a  very  acute 
interest  in  the  marketing  of  the  cotton  crop  on  account  of  the  fact 
that  they  advance  from  $60,000,000  to  $75,000,000  worth  of  fertihzer 
a  year  to  help  make  the  crop,  were  represented  at  the  conference. 
Their  general  position  necessarily  favored  action  looking  toward  at 
least  reasonable  recognition  by  the  Treasury  Department  of  conmier- 
cial  paper  based  on  cotton. 

In  addition  to  Secretary  McAdoo,  Secretary  Houston,  Postmaster 
Greneral  Burleson,  and  the  whole  membership  of  the  Federal  Reserve 
Board  were  present  at  the  conference.  Certain  of  Secretary  McAdoo's 
statements  in  connection  with  the  matter  are  of  such  importance 
they  are  quoted  herewith: 

Among  the  eligible  securities  to  be  used  as  a  basis  for  the  issue  of  currency,  I  have 
decided  to  accept  from  National  banks,  through  their  respective  National  Currency 
Associations,  notes,  secured  by  warehouse  receipts,  for  cotton  or  tobacco,  and  having 
not  more  than  four  months  to  run,  at  75  per  cent  of  their  face  value.  The  banks  and 
the  assets  of  all  banks  belonging  to  the  currency  association  will  be  jointly  and  sever- 
ally liable  to  the  United  States  for  the  redemption  of  such  additional  circulation  and 
a  lien  will  extend  to  and  cover  the  assets  of  all  banks  belonging  to  the  association  and 
to  the  securities  deposited  by  the  banks  with  the  association,  pursuant  to  the  provi^ 
sions  of  law,  but  each  bank  composing  such  association  will  be  liable  only  in  propor- 
tion that  its  capital  and  surplus  bear  to  the  aggregate  capital  and  surplus  of  all  such 
banks. 

This  plan  ought  to  enable  the  farmers  to  pick  and  market  the  cotton  crop  if  the 
bankers,  merchants,  and  cotton  manufacturers  will  cooperate  with  each  other  and 
with  the  farmers,  and  will  avail  of  the  relief  offered  by  the  Treasury  within  reasonable 
limits.  Such  cooperation  is  earnestly  urged  upon  all  these  interests.  The  farmer 
can  not  expect  as  high  a  price  for  cotton  this  year  because  of  the  European  war,  yet 
he  should  not  be  forced  to  sacrifice  his  crop.  The  banker  and  the  merchant  should 
not  exact  excessive  rates  of  interest,  and  the  manufacturers  should  replenish  their 
stocks  as  much  as  possible  and  pay  reasonable  prices  for  the  product.  If  this  is  done, 
and  it  can  be  done  if  every  one  displays  a  helpful  spirit,  a  normal  condition  can  be 
restored  and  there  ought  to  be  no  serious  difficulty  in  taking  care  of  the  cotton  problem. 

This  is  a  time  when  the  entire  country  expects  that  purely  selfish  interests  shall  bo 
subordinated  to  the  common  good;  that  undue  advantage  shall  not  be  taken  of  the 
necessities  of  each  other.  I  am  happy  to  say  that  this  spirit  seemed  to  animate  those 
who  attended  the  so-called  cotton  conference  held  at  my  request  in  Washington  on 
August  24  and  25. 

Since  the  law  leaves  it  entirely  in  the  discretion  of  the  Secretary  of  the  Trea&ury  to 
issue  or  not  to  issue  the  currency  to  which  I  have  referred,  I  shall  not  hesitate  to  refuse 
it  if  I  am  convinced  that  it  will  be  used  merely  for  speculative  purposes  instead  of  for 
the  operation  of  harvesting  and  carrying  the  crop  until  a  reasonable  market  can  be 
found  and  for  the  needs  of  legitimate  business. 

It  is  not  my  purpose  to  prescribe  the  character  of  warehouses  in  which  cotton  and 
tobacco  may  be  stored.  The  banks  will  be  relied  upon  to  see  that  warehouse  receipts 
issued  by  responsible  warehousemen  or  warehouse  companies  alone  are  accept^,  and 
that  the  cotton  and  tobacco  stored  in  such  warehouses  is  covered  by  adequate  fire 
insurance  and  is  protected  against  injury  by  the  elements. 

In  order  to  obtain  such  currency  the  following  things  should  be  observed  by  banks 
applying  therefor: 

1.  Not  less  than  10  National  banks  in  any  given  territory,  each  having  an  unim- 
paired capital  and  surplus  of  not  less  than  20  per  cent,  desiring  such  currency  shall 
form  a  National  currency  association,  with  an  aggregate  capital  and  surplus  of  not 
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less  tjian  $5,000,000,  as  roquired  by  the  act.  Full  particulars  and  blank  forms  for  this 
purpose  may  be  had  upon  application  to  the  Comptroller  of  the  Currency,  Warfi- 
ington,  D.  C. 

2.  Any  National  currency  association  formed  in  accordance  with  law  will  receive 
the  approval  of  the  Secretary  of  the  Treamiry.  Already  37  such  associations  have  been 
organized  in  the  various  States. 

3.  Under  the  law  the  Secretary  of  the  Treasury  may  accept  as  security  for  currency — 
(a)  Bonds  of  any  State  or  of  any  city,  town,  county,  or  other  legally  constituted 

municipality  or  district  in  the  United  States  which  has  been  in  existence  for  a  period 
of  10  years  and  which,  for  a  period  of  10  years  previous  to  such  deposit  as  seciurity,  hafl 
not  defaulted  in  the  payment  of  any  part  of  either  principal  or  interest  of  any  funded 
debt  authorized  to  be  contracted  by  it,  and  whose  net  funded  indebtedness  does  not 
exceed  10  per  cent  of  the  valuation  of  its  taxable  property,  to  be  ascertained  by  the 
last  preceding  valuation  of  property  for  the  assessment  of  taxes. 

(6)  Any  securities,  including  commercial  paper,  approved  by  the  Secretary  of  the 
Treasury,  held  by  a  national  bank  and  made  available  through  a  National  currency 
association  under  the  direction  and  control  of  the  Secretary  of  the  Treasury,  at  not 
exceeding  75  per  cent  of  the  cash  value  of  such  securities  or  commercial  paper. 

(c)  No  National  bank  shall  be  permitted  to  issue  circulating  notes  based  on  commer- 
cial paper  alone  in  excess  of  30  per  cent  of  its  unimpaired  capital  and  surplus. 

4.  The  total  amount  of  currency  issuable  to  any  bank,  including  its  circulating 
notes  issued  against  United  States  bonds,  shall  not  be  more  than  125  per  cent  of  its 
imimpaired  capital  and  surplus. 

5.  Each  bank  or  currency  association  receiving  currency  must  maintain  in  the  Treaa. 
ury  at  Waehington  a  redemption  fund  in  gold  of  at  least  5  per  cent.  The  Secretary 
of  the  Treasury  may,  at  any  time,  require  such  additional  deposits  in  gold  as,  in  his 
judgment,  may  be  sufficient  for  the  redemption  of  such  notes. 

By  reason  of  a  unanimous  vote  of  the  conference  Secretary  McAdoo 
appointed  a  committee  to  formulate  a  report  and  suggestions  to 
him  with  regard  to  the  matters  considered  at  the  conference.  A  few 
of  the  more  important  features  of  the  committee's  report  were  as 
follows: 

That  it  is  the  sense  of  the  committee  that  cotton,  tobacco,  and  naval  stores  should 
be  marketed  as  deliberately  as  possible  until  they  can  again  be  exported  in  normal 
quantity  and  that  when  properly  conditioned  should  be  warehoused  with  responsible 
concerns,  that  they  should  be  protected  against  weather  damage,  and  be  properly 
insured  against  loss  or  damage  by  fire. 

That  warehouse  receipts  for  these  commodities  are  proper  collateral  for  loans  by 
banks,  and  should  be  so  accepted,  with  such  limitations  as  to  margin,  inspection,  and 
valuation  as  conservative  bankers  may  each  in  their  discretion  see  fit  to  impose. 

That  the  average  market  value  of  middling  cotton  for  the  past  six  years  has  been  in 
excess  of  12  cents  per  pound,  that  the  committee  is  informed  that  the  cost  of  producing 
cotton  averages  throughout  the  United  States  about  9i  cents  a  poimd,  that  it  is  a  rule 
of  economics  that  the  production  of  staple  commodities  will  decrease  if  they  continue 
imsalable  at  less  than  the  cost  of  production  plus  a  reasonable  profit.  That  cotton 
does  not  deteriorate  when  properly  warehoused,  and  is  as  good  20  years  after  it  is  picked 
as  when  it  is  first  gathered;  that  it  can  therefore  be  carried  over  imdl  the  restoration  of 
normal  business  conditions  enables  the  world's  consumption  to  absorb  it.  The  com- 
mittee is  therefore  of  the  opinion  that  every  effort  should  be  made  to  assist  the  pro- 
ducers to  hold  their  cotton  for  a  price  that  will  minimize  their  loss  as  far  as  possible 
until  such  time  as  the  channels  of  foreign  trade  shall  be  reopened.  That  loans  upon 
cotton  made  upon  a  basis  of  8  cents  per  poimd  for  middling,  less  such  margin  as  the 
lender  shall  consider  necessary,  will  afford  reasonable  protection  to  bankers  and 
will  greatly  facilitate  the  financing  of  our  most  important  export  crop  in  the  present 
emergency. 
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That  in  suggesting  8  cents  per  pound  for  middling  cotton  as  a  basis  for  loans,  it  is 
not  the  purpose  of  the  committee  to  convey  the  idea  that  that  figure  represents  in  their 
opinion  the  intrinsic  value  of  cotton,  but  that  it  is  sufficient  in  their  judgment  to  meet 
the  requirements  of  the  situation,  and  enable  the  farmer  to  market  his  cotton  in  an 
orderly  and  deliberate  manner. 

That  in  the  case  of  tobacco  and  naval  stores  the  committee  is  informed  that  when 
these  commodities  are  properly  conditioned,  stored,  and  insured,  they  are  practically 
nonperishable,  and  that  the  committee  therefore  recommends  that  warehouse  receipts 
for  tobacco  and  naval  stores  be  accepted  as  security  for  loans  on  a  basis  that  has  due 
reference  to  their  market  value  less  such  allowance  as  the  lenders  shall  consider  rea- 
sonable in  view  of  the  present  suspension  of  the  export  demand. 

Your  committee  recommends  that  notes  having  not  longer  than  four  months  to  run, 
when  secured  by  proper  warehouse  receipts  for  the  aforesaid  commodities,  properly 
insured,  be  accepted  for  rediscount  by  the  Federal  reserve  banks,  when  organized^ 
and  that  they  also  be  approved  by  the  National  currency  associations  as  security  for 
additional  circulation  to  the  National  banks  under  the  provisions  of  the  Aldrich- 
Vreeland  Act,  as  amended  by  the  Federal  reserve  act. 

That  a  subcommittee  be  appointed  by  you  for  the  purpose  of  conferring  with  the 
Treasury  Department  and  the  banking  interests  with  a  view  of  carrying  into  effect  the 
recommendations  herein  made. 

A  fruggestion  by  Mr.  W.  G.  P.  Harding,  of  the  Federal  Reserve 
Board,  found  considerable  favor  and  was  submitted  to  the  Secretary 
of  the  Treasury  as  a  recommendation  to  be  followed  in  towns  served 
wholly  or  chiefly  by  State  banks.  This  was  to  the  effect  that  respon- 
sible warehousing  firms  or  corporations  be  requested  to  issue  their 
notes  as  trustees  to  parties  storing  cotton,  tobacco,  or  naval  stores, 
with  a  maturity  of  not  longer  than  four  months,  setting  forth  on  their 
face  that  they  are  secured,  by  a  pledge  of  the  commodity  stored  and 
certifying  that  the  conmiodity  is  properly  insured  for  the  protection 
of  the  holders  of  the  notes.     A  draft  of  such  a  note  is  shown  herewith: 

[Face  of  note.] 


$20.00.  No.  2409. 

Warrant  Warehouse  Company, 
CottontowTif  Ala.y  September  7,  19 14' 
On  or  before  four  months  I  promise  to  pay  to  the  order  of  myself 

TWENTY  DOLLARS 

At  the  Farmers*  State  Bank  of  Cottontown,  Alabama,  with  interest  from  date 
at  6  per  cent  per  annum,  having  pledged  as  security  for  this  note,  and  equally 
and  ratably  for  two  additional  notes  of  same  tenor  and  date  for  $10  each,  one  bale 
of  cotton  of  the  ^de  and  weight  certified  by  the  Warrant  Warehouse  Company. 
Said  Warrant  Warehouse  Company  is  hereby  constituted  trustee  for  the  benefit  of 
the  holders  of  the  obligations  against  this  bale  of  cotton  and  ia  authorized  and 
empowered  at  any  time  after  the  maturity  of  this  note  to  sell  said  cotton  at  public 
or  private  sale,  and  to  apply  the  proceeds  to  the  liquidation  of  this  and  the  other 
notes  thereby  secured,  accounting  to  me  for  the  balance,  if  any,  after  all  charges 
are  paid .  If  before  the  matiu-ity  of  this  note,  the  value  of  cotton  Siould  decline ,  the 
trustee  is  authorized  to  call  for  additional  secuiity,  and  in  event  of  noncompli- 
ance, this  obligation  shall  be  held  to  be  immediately  due  and  payable,  and  au- 
thority is  given  for  the  immediate  sale  of  the  cotton. 

Warrant  Warehouse  Company  hereby  certifies  that  it  has  received  as  security 
for  this  note  one  bale  of  cotton  marked  "J  J,"  weight  506  pounds,  grade  middling. 

Warrant  Warehouse  Company^ 
President. 
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These  notes  when  practicable  should  bear  a  statement  on  thdr 
reverse  side  showing  that  they  are  receivable  by  the  banks  at  their 
face  value  for  debts  in  the  town  where  the  warehouse  is  located. 
They  may  also  show  that  they  are  receivable  by  merchants  and  other 
business  men  whose  names  appear  on  the  reverse  side  in  payment  of 
obligations  or  for  goods  purchased. 

[Reverse  side  of  note.] 


This  note  is  receivable  at  its  face  value  in  payment 
of  obligations  due  us. 

Farmers'  State  Bank. 
Bank  of  Ooiimbbce. 
Peoples'  Bank. 
And  is  receivable  at  its  face  value  in  payment  of 
obligations  and  all  purchases  of  goods  by  the  follow- 
ing merchants: 

John  Smith  A  Company. 
Peter  Brown  &  Company. 
Farmers'  Fertilizer  Company. 
Middleton  Supply  Company. 


These  notes  are  not  in  any  case  to  be  regarded  as  a  circulation 
mediimi,  but  are  to  be  held  by  the  banks  as  loans  which  can  be 
negotiated  by  them  with  National  banks,  which  can  in  turn  pledge 
them  with  the  National  currency  associations  established  under  the 
National  banking  laws  as  security  for  additional  currency  or  for 
discoimt  to  the  Federal  reserve  banks  when  these  have  perfected 
their  organizations. 

It  is  reported  that  growers  are  being  discouraged  by  market  con- 
ditions from  picking  the  crop  already  made  on  the  plants.  They 
hesitate  to  add  to  the  accrued  production  cost  an  additional  charge 
of  about  $15  per  bale  for  picking,  ginning,  and  wrapping. 

High-grade  early  season  cotton,  picked  before  unfavorable  weather 
has  had  an  opportunity  to  injure  it,  commands  the  cream  of  the 
market  at  any  time,  and  especially  so  in  times  like  the  present. 
Hence,  if  cotton  is  to  be  picked  at  all  the  early  season  part  of  the 
crop  is  the  one  to  gather.  It  is  always  worth  from  1  to  even  4  or  5 
cents  per  pound  more  than  the  low  grades  of  the  late  season.  The 
differential  in  price  this  year  will  probably  be  greater  than  in  normal 
years.  If  we  wait  and  fill  our  warehouses  later  with  low-grade  staple 
there  is  danger  of  a  further  depression  of  the  market. 

Growers  and  others  proposing  to  warehouse  cotton  would  do  well 
to  put  in  storage  a  reasonable  proportion  of  early  pickings.  Those 
who  feel  unable  to  bear  the  additional  cost  of  ginning  and  baling 
should  store  as  much  cotton  in  the  seed  (without  ginning)  on  the 
farm  in  such  buildings  as  furnish  reasonable  protection.  Seed  cot- 
ton to  be  stored  in  this  manner  should  be  picked  as  dry  as  possible 
and  after  the  dew  is  gone,  in  order  to  lessen  the  danger  of  heating. 


THE   AGRICULTUBAL   OUTLOOK.  15 

Middling  cotton,  which  on  July  27  found  ready  sale  at  better  than 
13  cents  per  pound,  is  now  selling  at  between  7  and  8  cents.  This 
bare  fact  is  a  sufficient  call  upon  every  interest,  especially  in  the 
cotton  States,  to  take  such  steps  as  will  assist  toward  the  deliberate 
and  proper  marketing  of  the  crop.  However,  the  question  is  of 
National  and  not  sectional  importance. 


THE  HOG  SUPPLY. 

The  number  of  stock  hogs  in  the  United  States  on  September  1  is 
estimated  by  the  Bureau  of  Crop  Estimates  of  the  Department  of 
Agriculture  as  100.8  per  cent  of  the  number  in  the  country  a  year  ago. 
A  year  ago,  however,  the  number  was  relatively  short.  Therefore 
the  present  supply  may  be  regarded  as  below  a  normal  supply,  but 
the  downward  tendency  of  numbers  appears  to  have  been  checked. 

The  decline,  as  compared  with  a  year  ago,  is  almost  entirely  in  the 
five  States  of  Minnesota,  Iowa,  South  Dakota,  Nebraska,  and  Kan- 
sas.    Nearly  all  other  States  have  the  same  or  more  than  a  year  ago. 

The  condition  as  to  health  and  quality  of  hogs  is  estimated  as 
somewhat  higher  than  either  of  the  past  two  years,  although  slightly 
below  the  average  of  the  past  10  years. 

Detailed  estimates,  by  States,  are  shown  on  page  28. 


THE  APPLE  CattOP. 

The  condition  of  the  apple  crop  on  September  1  in  the  United 
States  is  estimated  at  61.9  per  cent  of  normal,  compared  with  a  10- 
year  average  of  53.6  per  cent.  This  condition  is  interpreted  as  fore- 
casting a  total  production  of  about  220,000,000  bushels.  The  fore- 
cast on  August  1  was  210,000,000  bushels.  These  estimates  are  based 
upon  a  reported  total  production  of  145,000,000  bushels  in  1909  by 
the  United  States  Census,  and  taking  into  accoimt  changes  in  condi- 
tion since  then.  Such  statements  of  total  production  of  apples 
should  not  be  confoimded  with  estimates  of  ** commercial"  crop, 
which  last  year  was  only  about  40  per  cent  of  the  total  agricultural 
production. 

Comparative  statistics  of  production  and  prices,  by  States,  are  given 
on  pages  29  and  30. 

The  average  yield  per  acre  of  wheat  in  the  United  States  during  the 
five  years  1909-1913  was  14.7  bushels,  which  was  3.6  bushels  per  acre 
above  the  average  reported  for  1866-1870.  This  apparent  increase 
in  average  yield,  applied  to  the  acreage  of  wheat  in  1914,  equals 
192,000,000  bushels. 
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THE  1914  CROPS  OP  ENGLAND  AND  WALES. 


According  to  the  preliminary  estimate  of  the  British  Board  of  Agri- 
culture and  Fisheries,  the  area  and  production  of  cereals,  pulse,  and 
potatoes  in  England  and  Wales  in  1914,  as  compared  with  the  final 
data  for  1913,  are  a3  follows: 

Area  and  production  of  certain  crops  in  England  and  Wales ^  1914. 


Crop. 

Area  (acres). 

Production  (Winchester 
bushels). 

1914 

1913 

1914 

1913 

Wheat 

1,843,000 

1,536,000 

1,937,000 

299,000 

171,000 

470,000 

1,702,000 

1,559,000 

1,975,000 

268,000 

164,000 

442,000 

60,406,000 

50,668,000 

75,094,000 

8,912,000 

3,590,000 

107,520,000 

54,812,000 

52,177,000 

77,395,000 

7,548,000 

3,480,000 

108,067,000 

Barley 

Oats 

Beans 

Peas 

Potatoes 

As  estimated  by  the  same  authority,  the  number  of  live  stock  in 
England  and  Wales  on  June  4,  1914,  as  compared  with  that  on  the 
corresponding  date  of  the  preceding  three  years,  was  as  below: 

Number  of  specified  hinds  of  live  stock  in  England  and  Wales. 


19i4 

1913 

1912 

1911 

Cattle 

5,880,000 

17.457,000 

2,516,000 

5,717,000 

17,130,000 

2,102,000 

5.842,000 

18,053,000 

2,497,000 

5,914,000 
19.331,000 

2,651,000 

Sheep 

Piers.. 

MARKETING  THE  APPLE  CROP. 

By  Clarence  W.  Moomaw,  Specialist  in  Cooperative  Organization,  Office  of  Markets. 

According  to  investigations  conducted  by  the  U.  S.  Department  of 
Agriculture,  it  is  estimated  that  the  commercial  apple  crop  of  1914 
will  be  much  larger  than  that  of  last  year,  but  not  so  great  by  several 
milUon  barrels  as  in  1912.  Present  indications  are  that  the  problem 
of  distribution  will  be  rather  complex,  owing  to  the  heavy  yield  and 
uncertain  conditions  resulting  from  the  European  war. 

The  United  Kingdom  and  the  Continent  in  the  past  have  taken 
only  a  small  percentage  of  American  apples,  less  than  2,000,000  barrels 
annually  from  the  United  States,  and  little  more  from  Canada,  but 
the  influence  of  those  markets  upon  prices  of  the  better  grades  of 
market  apples  has  been  potent.  It  is  desirable  that  growers  and 
shippers  optimistically  prepare  for  disposal  of  Europe's  usual  portion 
in  other  ways,  and  relieve  th.eir  minds  of  any  idea  that  the  present 
prosperity  of  the  apple  industry  is  dependent  upon  open  markets 
across  the  Atlantic. 

The  chief  effect  of  the  war  upon  the  app.e  market  is  a  feeling  of 
uneasiness  among  dealers  who  have  been  accustomed  to  buy  for 
export,  or  for  distribution  at  home  through  the  winter.    Another 


THE  AGRICULTURAL  OUTLOOK.  -   17 

factor  is  the  influence  upon  credit,  which  makes  it  more  difficult  for 
growers  and  shippers  to  finance  the  deal. 

Ocean  transportation  has  been  seriously  crippled,  but  latest 
announcements  of  steamship  companies  indicate  that  fairly  regular 
schedules  will  be  maintained  between  America  and  the  United  King- 
dom. However,  granting  that  transportation  can  be  satisfactorily 
arranged,  America  can  not  expect  Europe  to  draw  her  usual  portion. 
It  will  hardly  be  possible  to  reach  Germany,  and  even  where  markets 
are  open,  the  demand  for  apples  will  be  greatly  curtailed  owing  to  the 
fact  that  fruit  is  somewhat  of  a  luxury,  and  consequently  its  sale 
is  seriously  affected  in  hard  times. 

The  conclusion  is  that  America  must  either  consume  her  apples  or 
find  new  markets  for  the  surplus.  It  should  be  remembered  that  the 
home  markets,  which  always  have  consumed  practically  the  entire 
crop,  are  still  open,  and  that  with  judicious  handling  from  orchard  to 
consumer  the  demand  can  be  stimulated  and  the  crop  marketed  with 
relative  success  to  all,  even  granting  Europe  does  not  draw  a  single 
package.  It  would  appear  that  simple  confidence  and  good  sense 
are  require(^for  solving  the  problem  of  distribution. 

As  to  just  what  constitutes  judicious  handling,  the  Office  of  Markets, 
in  answering  inquiries  from  various  parts  of  the  country,  strongly  urges : 

First,  that  growers  pick  and  handle  the  fruit  in  such  condition  as 
to  insure  it  against  deterioration. 

Second,  that  growers,  associations,  and  operators  who  use  the 
barrel  as  a  container  adopt  the  standard  barrel  and  imiformly  grade 
and  pack  the  crop  in  compliance  with  the  standards  of  the  Sulzer 
law,  branding  their  packages  accordingly. 

Third,  that  all  inferior  grades  be  eUminated  from  the  green-fruit 
markets,  and  diverted  as  far  as  possible  to  cider  mills,  canneries,  and 
evaporators. 

Fourth,  that  only  long-keeping,  standard-packed  varieties  be 
placed  in  cold  storage. 

Fifth,  that  a  special  effort  be  made  to  fully  supply  small  towns  by 
direct  sales,  for  the  piupose  of  securing  equitable  distribution  and 
avoiding  the  congestion  of  large  markets. 

Sixth,  that  all  growers,  operators,  dealers,  and  associations  early 
reconcile  themselves  to  the  conditions,  and  arrive  at  an  estimate  of 
true  values  in  order  to  assure  quick  movement  of  the  crop  from  pro- 
ducer to  consumer. 

In  explanation,  it  is  suggested  that  growers  should  not  attempt  to 
harvest  the  crop  at  one  picking,  but  rather  should  glean  the  trees  for 
only  such  fruit  as  is  ready  to  come  off,  repeating  the  process  until 
the  crop  has  been  picked  in  uniform  condition.  The  advantage  is 
that  the  shipping  period  may  begin  earlier  and  last  longer,  thereby 
securing  greater  time  for  effecting  distribution.  Furthermore,  if  all 
the  fruit  is  harvested  at  the  same  time,  it  is  to  be  remembered  that 
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shipments  represent  extreme  stages  of  maturity,  ranging  from  ripe 
to  green  in  tie  same  package,  and  that  frequently  toward  the  end 
of  the  season  over-ripe  condition  of  a  portion,  of  the  crop  results  from 
failure  to  take  off  first  only  what  is  in  condition  for  marketmg. 

Careful  handling  from  orctard  to  cars  is  necessary  to  prevent  de- 
terioration. It  is  not  diJEcult  to  imderstand  why  a  lot  of  fruit  does 
not  arrive  in  the  market  in  prime  condition  if  it  is  picked  and  piled 
on  the  ground  in  the  hot  sim,  placed  in  packages  in  a  heated  condi- 
tion, and  finally  hauled  without  cover  and  springs  over  rough  roads. 
With  proper  facilities,  apples  picked  to-day  should  not  be  packed 
until  to-morrow.  For  this  purpose  shelter  should  be  provided  in 
order  that  the  fruit  may  be  packed  in  a  cool,  dry  condition.  Growers 
who  have  no  packing  sheds  should  either  buUd  such  or  arrange  to 
use  their  bam  floors.  The  wagons  should  be  equipped  with  springs, 
and  cover  provided  for  protection  from  the  elements. 

In  preparing  the  fruit  for  shipment,  it  is  desirable  that  both  the 
optional  and  mandatory  laws  be  observed;  first,  for  the  sake  of 
avoiding  trouble,  and  second,  for  the  good  effect  such  observance 
will  have  in  establishing  confidence  in  the  markets  among  dealers  and 
consumers. 

Reference  has  been  ma^^  to  the  Sulzer  law,  with  the  terms  of  which 
it  is  supposed  the  majo'rity  of  growers  and  shippers  are  familiar. 
Those  who  grade,  pack,  and  brand  their  barrels  in  accordance  with 
its  provisions  shotdd  be  more  successful  in  making  quick  and  satis- 
factory sales  than  otherwise.  When  apples  are  packed  in  a  standard 
barrel  as  established  by  section  1  of  the  Sulzer  law,  and  are  plainly 
and  conspicuously  marked  as  containing  one  barrel  of  apples  of  one 
of  the  standard  grades  described  in  section  2,  such  a  statement,  if 
true,  wotdd  constitute  a  satisfactory  comphance  with  the  net-weight 
amendment  to  the  Food  and  Drugs  Act.  Otherwise  the  package,  if 
intended  for  interstate  commerce,  must  be  marked  to  comply  with  the 
net-weight  amendment  to  show  the  quantity  of  the  contents,  either 
by  weight  or  by  dry  measure  or  by  numerical  coimt.  A  statement  of 
nimierical  coimt  must  be  qualified  by  the  size  of  the  apples  expressed 
as  the  average  diameter  in  inches  to  be  a  statement  of  quantity. 

Indications  are  that  inferior  grades  will  meet  with  a  very  poor 
demand,  and  that  it  will  be  more  profitable  to  keep  these  grades  at 
home,  or  for  dehvery  to  by-product  plants.  Such  grades  wiU  not  only 
move  very  slowly,  but  xmder  the  circumstances  of  a  lai^e  yield  would 
imdoubtedly  interfere  with  profitable  disposition  of  the  better  grades. 

It  has  been  a  custom  in  some  States  to  ship  a  large  portion  of  the 
crop  in  bulk.  Such  fruit,  as  a  rule,  is  handled  as  an  ''orchard  run'' 
without  respect  to  grades.  Those  who  ship  in  bulk  should  exercise 
especial  care  tliis  year  to  eUminate  such  stock  as  is  likely  to  affect 
results  for  really  good  fniit. 


THE  AGRICULTUBAL  OUTLOOK.  19 

»  Those  experienced  in  handling  apples  very  well  remember  the 
ruinous  effect  of  overripe  low  grades  in  years  when  the  yield  is  heavy. 
It  is  to  be  remembered  that  imder  the  circumstances  Uttle  profit 
accrues  to  any  one  from  such  fruit,  but  that  disaster  frequently 
restdts  by  congesting  the  markets  with  stocks  that  are  not  sufficiently 
good  even  to  justify  the  expense  of  handling.  The  elimination  of 
inferior  grades  from  the  green-fruit  markets  is  very  imperative  tliis 
year  for  successful  disposition  of  the  commercial  crop,  and  it  is  desir- 
able that  all  parties  to  the  deal  strictly  adhere  to  this  principle. 

For  the  benefit  of  those  who  may  not  be  disposed  to  exercise 
especial  care  in  preparing  the  fruit  for  market  on  the  grounds  that  it 
will  not  be  worth  while,  it  is  suggested  that  under  conditions  prevail- 
ing  at  this  time  the  difference  between  proper  and  improper  handling 
win  probably  be  the  difference  between  success  and  failure. 

What  will  more  largely  affect  the  situation  than  anythii^  else  are 
opening  prices  in  the  primary  markets.  If  the  growers  and  operators 
hold  for  arbitrarily  high  prices,  the  crop  will  not  pass  readily  into 
consumption,  and  before  conditions  could  be  adjusted  congestion 
would  undoubtedly  occur  throughout  the  channels  of  trade,  with  dis- 
astrous results  to  all  concerned.  Both  in  the  primary  and  secondary 
markets  the  fruit  should  be  offered  at  prices  that  will  assure  early 
trading  and  a  quick  movement,  so  as  to  avoid  abnormal  accumulation 
at  shipping  point  and  in  the  market.  Such  accumulation  not  only 
causes  a  depression  in  values,  but,  due  to  delay,  over-ripe  condition 
frequently  arises  and  the  trade  fijids  itself  dealing  in  partially  decayed 
fruit  at  ruinous  prices. 

Owing  to  geographical  location,  some  important  apple-producing 
States  have  the  natural  advantage  of  an  early  season.  It  would  be 
folly  for  such  States  not  to  profit  by  that  advantage.  It  is  possible  for 
growers  so  situated  to  leave  their  crop  on  the  trees  until  the  period  of 
greatest  movement,  and  frequently  in  years  past  they  have  suffered 
great  loss  by  doing  so.  The  southern  States  of  the  apple  belt  should 
begin  early  and  market  the  greatest  portion  possible  prior  to  the 
period  of  greatest  movement,  and  thereby  avoid  competition  with  the 
producing  areas  of  the  northern  belt.  On  the  other  hand.  States 
that  go  to  market  latest  should  be  in  no  hurry  to  rush  the  markets 
«?uring  the  period  of  greatest  movement.  In  brief,  the  crop  should  be 
distributed  throughout  the  longest  time  possible,  cold  and  dry  storages 
being  judiciously  utilized  for  conservation. 

Regarding  the  suggestion  that  only  long-keeping  standard-grade 
varieties  be  placed  in  cold  storage,  it  is  explained  that  prices  which 
are  likely  to  rule  in  the  early  winter  will  hardly  justify  accumulated 
charges  on  short-keeping  and  low-grade  varieties.  Dry-etorage 
apples  from  the  North  and  Northwest  are  likely  to  limit  the  sale  of 
cold-storage  fruit  until  midwinter.  At  no  time  is  it  profitable  to 
cold  store  inferior  grades,  and  especially  is  this  true  in  times  of 
bountiful  production. 
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Small  towns  outside  of  the  apple  belt  are  often  poorly  supplied, 
even  in  large  crop  years.  Growers  of  the  Middle  West  have  taken 
advantage  of  this  condition  by  going  to  such  towns  with  cars  of  apples 
and  selling  on  the  track.  In  order  to  succeed  with  this  method  the 
shippers  should  know  conditions  of  supply  and  demand  in  the  town 
selected,  ascertain  the  railway  and  township  regulations  controlling 
track  sales,  and  precede  delivery  of  the  car  with  judicious  advertising. 
The  mayor  can  give  information  as  to  whether  or  not  a  license  is  required, 
and  the  railway  agent  as  to  whether  or  not  track  sales  are  allowed. 

With  reference  to  the  exportation  of  apples,  especial  care  is  ui^ed 
with  respect  to  Europe.  It  is  shown  to  what  a  limited  extent,  even  in  nor- 
mal times,  that  Continent  drawS  upon  America  for  its  fruit  requirements. 
I  j^nder  present  conditions  it  will  be  very  easy  to  over-supply  these  mar- 
kets, and  it  is  to  be  remembered  ocean  freight  rates  have  substantially 
increased.  Exporters  are  advised  carefully  to  watch  the  movement 
and  assure  themselves  of  steamer  space  and  a  demand  on  the  other 
side  before  consigning  fruit  to  countries  directly  affected  by  the  war. 

Inquiries  have  been  received  at  the  OflSce  of  Markets  r^arding 
Latin  America  as  an  outlet  for  apples.  The  demand  for  this  fruit  has 
steadily  increased,  notwithstanding  poor  transportation  faciUties  and 
high  ocean  freight  rates.  South  America  has  been  supplied  chiefly 
through  the  medium  of  English  dealers,  a  few  shipments  being  made 
direct  or  via  the  United  Kingdom.  If  arrangements  could  be  made 
for  direct  transportation  at  reasonable  rates,  it  is  suggested  that  sub- 
stantial sales  in  Latin  America  would  develop  as  a  possibihty  for 
improving  distribution  of  the  crop. 

The  Department  of  Commerce  has  expressed  a  desire  to  aid  in  every 
practicable  way  with  the  distribution  of  American  apples  in  foreign 
coimtries,  and  it  is  suggested  that  by  cooperating  with  that  depart- 
ment export  shippers  can  probably  increase  their  trade  to  an  appre- 
ciable extent  in  Latin  America  and  the  Orient.  Inquiries  should  be 
addressed  to  the  Bureau  of  Foreign  and  Domestic  Commerce.  It  is 
announced  that  if  the  facts  desired  are  not  on  file  in  that  bureau,  the 
Department  of  State  woidd  be  requested  to  send  the  inquirer  a  list 
of  consular  officers  from  whom  specific  information  may  be  secured. 
The  following  pubhcations  regarding  this  subject  may  be  obtained 
at  tlie  prices  shown  upon  appUcation  to  the  Superintendent  of  Docu- 
ments, Washington,  D.  C:  Special  Agents'  Series,  No.  62,  30  cents; 
No.  72,  10  cents;  and  No.  81,  25  cents;  Special  Consular  Reports, 
No.  62,  10  cents;  and  Tariff  Series  No.  19a,  5  cents.  Remittances 
should  be  in  cash  or  by  money  order.     Stamps  are  not  accepted. 

In  so  far  as  the  apple  grower  is  concerned,  cooperation  in  distribu- 
tion and  marketing  is  highly  commended  as  an  economic  system  for 
securing  judicious  handling.  Of  coiu'se,  it  would  be  impracticable  for 
growers  to  organize  upon  the  eve  of  crop  movement,  because  disaster 
would  likely  result  as  the  consequence  of  too  Uttle  time  for  perfecting 
business  arrangements.     However,  in  communities  where  cooperative 
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packing  and  selling  agencies  are  operated,  the  growers  should  do  all 
possible  to  strengthen  such  exchanges  with  their  patronage  and 
counsel.  The  disloyalty  of  members  is  the  clxief  element  of  failure 
in  cooperative  circles,  and  apple  growers  are  strongly  urged  to  stand 
by  their  associations  as  the  best  way  to  solve  present  and  future 
problems  that  are  conmion  to  alL 

For  the  benefit  of  those  who  may  not  be  familiar  with  the  Sulzer 
law  the  context  follows: 

Be  it  enacted  by  the  Senate  arid  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assejnhled,  That  the  standard  barrel  for  apples  shall  be  of  the  following 
dimensions  when  measured  without  distention  of  its  parts:  Length  of  stave,  twenty- 
eight  and  one-half  inches;  diameter  of  head,  seventeen  and  one-eighth  inches;  dis- 
tance between  heads,  twenty-six  inches;  circumference  of  bulge,  sixty-four  inches 
outside  measurements,  representing  as  nearly  as  possible  seven  thousand  and  fifty- 
six  cubic  inches:  Provided^  That  steel  barrels  containing  the  interior  dimensions  pro- 
vided for  in  this  section  shall  be  construed  as  a  compliance  therewith. 

Sec.  2.  That  the  standard  grades  for  apples  when  packed  in  barrels  which  shall  be 
eiupped  or  dehvered  for  shipment  in  interstate  or  foreign  commerce,  or  which  shall 
be  sold  or  offered  for  sale  within  the  District  of  Columbia  or  the  Territories  of  the 
United  States  shall  be  as  follows:  Apples  of  one  variety,  which  are  well-grown  speci- 
mens, hand  picked,  of  good  color  for  the  variety,  noimal  shape,  practically  free  from 
insect  and  fungous  injury,  bruises,  and  other  defects,  except  such  as  are  necessarily 
caused  in  the  operation  of  packing,  or  apples  of  one  variety  which  are  not  more  than 
ten  per  centum  below  the  foregoing  specifications  shall  be '  'Standard  grade  minimum 
size  two  and  one-half  inches, "  if  the  minimum  size  of  the  apples  is  two  and  one-half 
inches  in  transverse  diameter;  V' Standard  grade  minimiun  size  two  and  one-fourth 
inches, "  if  the  minimum  size  of  the  apples  is  two  and  one-fourth  inches  in  transverse 
diameter;  or  *  *  Standard  grade  minimum  size  two  inches, "  if  the  minimum  size  of  the 
apples  is  two  inches  in  transverse  diameter. 

Sbc.  3.  That  the  barrels  in  which  apples  are  packed  in  accordance  with  the  provi- 
sion of  this  act  may  be  branded  in  accordance  with  eecticm  two  of  this  act. 

Sec  4.  That  all  barrels  packed  with  apples  shall  be  deemed  to  be  below  standard 
if  the  barrel  bears  any  statement,  design,  or  device  indicating  that  the  barrel  is  a 
standard  barrel  of  apples,  as  herein  defined,  and  the  capacity  of  the  barrel  is  less  than 
the  capacity  prescribed  by  section  one  of  this  act,  un  ess  the  barrel  shall  be  plainly 
marked  on  end  and  side  with  words  or  figures  showing  the  fractional  relation  which 
the  actual  capacity  of  the  barrel  bears  to  the  capacity  prescribed  by  section  one  of  this 
act.  The  marking  required  by  this  paragraph  shall  be  in  block  letters  of  size  not  less 
than  seventy-two  point  one-inch  gothic. 

Sec.  5.  That  barrels  packed  with  apples  shall  be  deemed  to  be  misbranded  within 
the  meaning  of  this  act — 

First.  If  the  barrel  bears  any  statement,  design,  or  device  indicating  that  the  apples 
contained  therein  are  ^  'Standard' '  grade  and  the  apples  when  packed  do  not  conform 
to  the  requirements  prescribed  by  section  two  of  this  act. 

Second.  If  the  barrel  bears  any  statement,  design,  or  device  indicating  that  the 
apples  contained  herein  are '  'Standard"  grade  and  the  barrel  fails  to  bear  also  a  state- 
ment of  the  name  of  the  variety,  the  name  of  the  locality  where  grown,  and  the  name 
of  the  packer  or  the  person  by  whose  authority  the  apples  were  packed  and  the  barrel 
marked. 

Sec.  6.  lliat  any  person,  firm,  or  corporation,  or  association  who  shall  knowingly 
pack  ix  cause  to  be  packed  apples  in  barrels  or  who  shall  knowingly  sell  or  offer  for 
sale  such  barrels  in  violation  of  the  provisions  of  this  act  shall  be  liable  to  a  penalty  of 
one  dollar  and  costs  for  each  such  barrel  so  sold  or  offered  for  sale,  to  be  recovered  at 
the  suit  of  the  United  States  in  any  court  of  the  United  States  having  jurisdiction. 
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Seo.  7.  That  this  act  shall  be  in  force  and  effect  from  and  after  the  first  day  -of 
July,  nineteen  hundred  and  thirteen. 
Approved  August  3, 1912. 


CONDITION,  PRODUCTION,  FORECAST,  AND  PRICES  OF  SPECIAL  CROPS, 

BY  STATES. 

Tajblb  9. — Com  and  wheat:   OondUionf  forecast^  and  price  of  com,  and  price  of  wheats 

Sept,  If  1914,  vjUh  comparisone. 


lie... 
N.H. 

vt... 

Maes. 

B.I.. 


Conn, 
N.Y. 
N.J.. 
Pa... 
Del.. 


Hd 

Vs 

W.Va.... 

N.C 

S.C 


Oa... 
Fla.. 
Ohio. 
Ind.. 

m.... 


Mich.. 
Wis... 
Mfnn.. 
Iowa.. 
Ho.... 


N.Dak.. 
8.  Dak.. 
Nebr.... 
Kans.... 
Ky 


Ckim. 


Condition 
Sept.  1. 


1914 


Tenn.. 
Ala... 
Miss... 
La.... 
Tex... 


Olda.. 

Ark... 

Mont.. 

W 

Col 


•K: 


N.  Mez... 

Ariz. 

Utah. 

Nev. 


Idaho , 

Wash 

Oreg 

CaL 


U.S.. 


80 
80 
92 
91 
96 

98 
90 
98 
91 

88 

86 
78 
77 
86 
82 


78 
81 
09 
64 

86 
87 
80 
81 
67 

83 
76 
66 
63 
74 

79 
76 
76 
74 
66 

42 
66 
82 
91 
88 

90 
90 
07 
96 

88 
86 
79 
93 


10- 
year 
aver- 
age. 


71.7 


P.c. 
87 
88 
87 
89 
91 

89 
80 
86 
84 
86 

84 
86 
84 
86 

88 

87 
86 
83 
85 
82 

80 
84 
86 
82 
96 

80 
83 
74 
64 

8< 

84 
86 
83 
82 
73 

65 
80 
86 
85 
82 

80 
80 
93 
92 

03 

87 
80 
88 


Forecast  from  con- 
ditions. 


Sept  1. 


79.4 


621 

906 

1,926 

2,184 

464 

3,898 
21,0^ 
11,180 
66.236 

6,761 

28,660 
42,912 
20,866 
68,078 
86,62(r 

69,059 

8,586 

142,408 

153,666 

288,083 

69,686 

62,858 

90.566 

365,289 

156,658 

12,467 

76,039 

172,093 

107,549 

92,  £74 

80,718 
49,613 
55,036 
38,004 
123, 151 

63,865 

41,406 

989 

635 

10,164 

84 

606 

901 

656 

2,288 


Aug.  1. 


2,606,417 


BuA 

630 

877 

1,822 

2,160 

430 

2,61» 
20,131 
10,877 
61,227 

6,841 

24,103 
46,460 
10,471 
61,767 
83,022 

66,601 

8,366 

137,692 

140,212 

280,171 

60,387 

66,470 

00,666 

806,341 

181,866 

13,067 

74,740 

106,698 

133,478 

76,942 

69,178 
44,593 
60,408 
36,252 
116,164 

60,274 

86,236 

1,081 

480 

10,979 

2,«48 
6W 


Final  eo^fanstes. 


1918 


84 

606 

008 

027 
3,288 


2,634,214 


006 

814 

,666 

[>044 

402 


2,348 
16,020 
10,862 
67,057 

«(206 

22,110 
61,480 
22,602 
66,282 
38^612 

63,023 

10,126 

146,250 

176,400 

282,160 

66,112 

66,826 

06,000 

838,300 

120,062 

10,800 
67,320 
114,150 
23,424 
74,825 

68,676 
65,360 
63,000 
41,800 
163,200 

62,260 

47,025 

882 

493 

6^800 

1,672 

m 


6-yMg 
average, 
1900-1913. 


84 

448 

962 

608 

1,816 


2,446,068 


Bu.^ 

604 

007 

1,792 

2,041 

430 

2,766 
18,682 
10,167 
60,624 

$089 

22,211 
46,969 
20,137 
47,884 
31,664 

63,482 

8,628 

164,661 

186,900 

366,883 

64,829 
66,346 

362!^ 
200,859 

6,938 

60,509 

164,878 

129,700 

92,643 

80,767 
49,107 
61,103 
85,131 
120,280 

7S,41B 

48,439 

638 

268 

6,409 

1,838 

457 

264 

29 

862 

800 

642 

1,746 


Priee,Sept.l. 


1914 


Cto. 

101 
93 
93 
91 

116 

100 
92 
96 
89 
90 

88 

96 

92 

103 

104 

103 
93 
81 
79 
78 

^ 

68 
72 
82 

62 
66 
70 
79 
91 

08 

101 

08 

83 

86 

77 
00 
86 
106 
71 

70 

116 

80 


00 
81 
77 


1018 


6-year 

aver^ 
age. 


2,708,834  I  81.6 


Ct8. 

89 
83 
83 
86 
105 

86 
81 
84 
81 
73 

77 
85 
84 
96 
102 

99 
90 
72 
70 
73 

72 
65 
63 
66 

77 

52 
60 
72 
81 
86 


96 
86 
83 

77 

77 
82 
116 
62 
70 

76 

116 

86 


67 
74 
85 
86 


76.4 


Cti. 
83 
80 
80 
81 
96 

84 
78 
82 
78 
78 

8a 
88 
86 
96 
100 

97 
89 
71 
67 
66 

69 
66 
68 
61 
71 

62 
68 
60 
67 
81 

82 
93 
86 
76 
76 

67 
80 
118 
76 
75 

93 
112 

84 


AU  wheat. 


Price,  Sept.  L 


1914 


80 
88 
90 
01 


71.2 


Ob, 


108 
103 
101 
110 

101 
102 
106 
108 
122 

U4 


102 
97 
97 

101 
97 

102 
90 
98 

98 
92 
80 
00 
08 

08 
120 


87 

87 
87 
83 
84 
81 

106 

160 

76 

02 

74 
80 
81 
00 


1918 


93.3 


Cto. 
'167' 


89 
96 
89 
88 

88 
93 
96 
97 
117 

120 


86 
83 
84 

85 

8^ 
79 
78 
81 

76 
74 
72 
76 
92 

96 

104 

92 


84 

76 
82 
66 
70 
73 

77 

108 

66 

90 

66 
60 
76 
92 


77.1 


avw^ 


Ctt. 

"lis 


07 

100 

95 


94 


104 
108 
119 

12S 


94 
90 

80 

93 

98 
91 
85 


86 

80 

'83 

96 

98 
113 
107 


96 

85 

93 
81 
01 
85 

97 

109 

81 

lis 

7« 
77 
81 


87.7 


1  Thousands;  000  omitted. 
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Tablb  10. — Spring  wheat  and  flaxseed:  Condition^  forecast,  and  price  Sept.  1,  1914 y 

with  comparisons. 


• 

Spring  wheat. 

] 

Flaxseed. 

1 1. 

state. 

Condition 
Beptl. 

Forecast  from 
condition. 

Final  estimates. 

Condition 
Sept  1. 

Fore- 
cast 
from 
Sept.  1 
condi- 
tion. 

5-year 
aver- 
age, 
1909- 
1913. 
final 
esti- 
mates. 

Price,  Sep 

1914 

P.ct. 
95 
95 
81 
66 
75 

10- 
year 
aver- 
age. 

P.ct. 
95 
90 
84 
80 
86 

SeptL 

Aug.  1. 

1918 

5-year 
aver- 

19^^ 
1018. 

1914 
P.ct. 

10- 
year 
aver- 
age. 

P.ct. 

1914 

1913 

5- 
year 
aver- 
age. 

Me 

77 
27 

1,684 
40,582 

4,717 

7J 
27 

1,783 
45^148 

4,978 

Buihy 

76 

24 

1,916 

67,230 

6,865 

Bfu^y 

TJ 

24 

1,719 

60,859 

6,548 

P««ft.i 

Bw^i 

CU. 

Ct9. 

CU. 

Vt    . 

Wfa 

'*87' 
79 
83 

62 
76 
76 
80 
69 

"is' 

83 
86 

71 
78 
82 
83 
72 

67 
87 

108 

2,912 

267 

48 
6,977 
2,652 

57 
283 

"2,059' 

118 

3,315 

221 

96 
8,535 
3,842 

24 
316 

«6 
2,988 

135 
146 
138 

126 
144 
147 
126 
124 

135 
130 
115 

120 
129 
123 
114 
105 

167 

Minn 

Iowa 

Mo 

171 
163 

134 

N.  Dak 

B.Dak 

Nebr 

Kans 

Okla 

70 
65 
66 
79 

72 
74 
76 
66 

81,802 

36,853 

8,916 

921 

88,518 

36,613 

4,130 

822 

78,855 

33,075 

4,200 

468 

90,231 

38,768 

3,687 

618 

168 
166 
157 
146 

Mont 

Wyo 

Cob 

77 
80 
91 
96 

86 
91 
95 
86 
87 
82 

88 
93 
16 
84 

89 
96 
97 
80 
10 
82 

9,249 

1,320 

7,204 

750 

10,210 

1,320 

7,442 

760 

8,385 

1,260 

6,460 

670 

5,618 

1,019 

5,266 

477 

S48 

1,853 

56S 

4,483 

22,227 

8,399 

55 

120 

130 

166 

87 

63 

40 

N  Mex. 

Arl« 

Utah 

1,856 

795 

5,237 

22,509 

3,193 

1,979 

820 

6,608 

22,546 

3,340 

1,820 

713 

5,600 

20,900 

8,412 

Nev 

Idftho. . 

Wa^ 

Ores 

..... 

U.B... 

6&0 

76w6 

221,482 

236,120 

239,819 

245,479 

73.9 

8a4 

16,426 

19,501 

139.8 

127.8 

167.4 

1  Thousands;  980  omitted. 


*  Four  years. 
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Table  11.— Oats  and  barley:    Condition^  forecast,  and  price,  Sept.  1.  1914 f  with  coum' 

parisons. 


State. 


Me 

N.  H 

Vt 

Mass 

R.I 

Conn 

N.Y 

N.J 

Pa 

Del 

Md 

Va 

W.Va... 
N.C 

S.C...... 

Ga 

Fla 

OWo 

Ind 

Ill 

Mich 

Wfa 

Mfnn 

Iowa 

Mo 

N.  Dak. . 
S.  Dak... 
Nebr 

TTftns 

Ky 

Tenn 

Ala 

Miss 

La 

Tex 

Okla 

Ark 

Mont 

Wyo 

Colo 

N.  Mex. . 

Am 

Utah 

Nev 

Idaho 

Wash.... 

Oreg 

Cal 

U.S.. 


Oats. 


Condi- 
tion 
Sept.  1. 


I 


^  e8 


Px. 

97 

97 

100 

94 

78 

92 
83 
91 
82 
65 

75 
56 
67 
73 

77 

79 
72 
73 
63 
68 


P.C. 

94 
92 
92 
91 
86 

87 
86 
85 
86 
84 

85 
83 
84 
82 
82 

85 
81 
81 

77 
77 


86     80 
69     84 


68 
82 
55 

77 
72 
86 
85 
64 

74 

86 
84 
80 
61 


76.8 


82 
83 
72 

77 
78 
71 
64 
76 

82 
83 
79 
80 
70 


80  64 

75;  77 

78  90 

8G  92 

96|  88 

981  84 

94!  93 

97,  97i 

9l|  96 

9il  92 

90i  88 

821  87 

91  84 


Forecast  from 
condition. 


4) 
QQ 


BtMft.1 

5,608 
454 

3,278 

325 

55 

385 

37,288 

2,195 

31,939 

94 

1,000 
2,674 
1,756 
3,694 
7,347 

8,115 

648 

61,259 

40,098 

122,220 

50,813 
64,832 
84,755 
157,629 
23,581 

65,147 
41,049 
68,979 
55,690 
2,858 

5,657 
6,943 
2,984 
1,038 
25,108 

33,103 
5,445 

20,877 
8,533 

13,565 

2,049 
338 

4,330 
491 

14,502 

14,434 

12,088 

8,208 


79.11,115,548 


5,596 
445 

3,147 

321 

56 

374 

39,450 

2,195 

32,061 

80 

1,008 
2,621 
1,602 
3,594 
7,291 

7,912 

648 

51,335 

40,212 

125,815 

52,389 
77,987 
92,340 
159,403 
24,868 

71,070 
41,595 
67,063 
56,532 
2,903 

5,580 
6,862 
2,852 
1,070 
25,215 

31,406 
5,568 

23,320 
8,533 

13,402 

1,<»9 
335 

4,464 
508 

14,824 

14,324 

12,667 

8,389 


1,153,240 


Buth.^ 

5,029 

430 

-  2,869 

284 

57 

342 

39,681 

1,990 

34,464 

119 

1,285 
3,839 
2,558 
3,740 
7,053 

.  7,810 

701 

65,129 

54,666 

144,625 

47,021 
74,644 
96,426 
166,676 
29,307 

57,063 
37,027 
54,828 
39,612 
3,422 

6,126 

5,157 

2,146 

746 

22,651 

18,467 
4,569 

18,878 
6,399 

10,397 

1,415 
242 

3,825 
376 

14,061 

13,493 

12,906 

6,624 


1,131,175 


Price 
Sept.  1. 


Barley. 


Condi- 
tion 
Sept.  1. 


Ctt. 

51 
64 
58 
60 
58 

60 
56 
52 
50 


53 
57 
54 
63 
67 

69 
65 
43 
43 
42 

42 
44 
38 
39 
42 

34 
37 
38 
40 
53 

53 
65 
61 
61 
45 

40 
51 
39 
45 
43 

49 

88 
44 
55 

36 
39 
41 
43 


42.3 


Cts. 
54 

58 
57 
54 


55 
47 
47 
46 
50 

46 
51 
521 
56 
68 

64 
67 
39 
38 
39 

39 
37 
35 
36 
44 

32 
34 
40 
45 
52 

52 
64 
64 
67 
43 


Ctt. 

58 
60 
58 
59 


49 
55 
38 
55 

34 
40 
40 
55 


39.3 


59 
49 
63 
47 
45 

48 
53 
55 
62 
69 

68 
72 
38 
35 
35 

39 
39 
34 
32 

38 

36 
33 
35 
41 
51 

50 
67 
64 
57 

48 


44  41 

511  53 

39'  45 

47,  53 

49,  51 


Forecast 

fromcondi- 

tlon. 


Px. 

95 
92 
97 


55 
74 
47 

77 

43 
47 
44 
54 


39.1 


84 

'si 


87 
83 


78 
82 
85 

89 
83 
77 
84 
80 

71 
79 
80 
80 
90 

92 


80 
80 


80 


Px. 
92 
89 
92 


97 
90 
97 
94 

90 
92 

85 
96 


82.4 


85 

'87 


88 
91 


83 
83 
89 

84 
85 
80 
85 
82 

76 
77 
72 
57 
86 

86 


74 
64 


90 


88     93 
95     89 


84 
95 
96 
96 

92 

88 
88 
83 


80.2 


I 


Btt.i 
150 
27 
402 


1,953 


167 


144 
274 


1,004 

207 

1,643 

2,323 

19,352 

32,803 

10, 161 

114 

26,832 

20,642 

2,667 

5,668 

81 

64 


218 
190 


9 


Btt.1 

147 

26 

367 


2,026 


176 


139 
280 


1,002 

200 

1,620 

2,309 

19,752 

33,623 

10,856 

92 

29,172 

19,426 

2,689 

6,314 

78 

62 


224 
197 


1,980     2,076 
437        441 


3,914 

144 
1,365 
1,335 

501 

7,326 
7,200 
3,992 

44,415 


199,575 


3,965 

141 
1,365 
1,362 

512 

7,779 

7,194 

4,255 

44,415 


202.660 


1181 

25 

372 


2,061 


179 


121 
263 


664 

242 

1,603 

2,216 

21,351 

34,044 

12,396 

140 

22,700 

17,368 

1,981 

2,921 

76 

62 


127 
166 


1,189 

327 

2,630 

66 

1,294 

1,006 

467 

6,906 

6,622 

3,673 

37,690 


Price 
Sept.  1. 


CU. 
87 
921 
90 


72 


76 


60 
80 


69 
60 
68 

66 
60 
66 
54 


49 
53 
45 
46 
82 

85 


62 
60 


66 
61 
67 

77 

"si 

80 

60 
48 
50 
46 


181,873  52.655.2^.5 


CO 


cts. 
79 
90 
92 


73 


63 


70 
68 


54 
60 
49 

59 
65 
63 
64 
40 

49 
51 
43 
60 


I 


Ct9. 

8S 
88 
88 


70 


64 
67 


49 

86 
66 

69 
67 
47 

86 


76 


06 


68 

71 


63 
58 
58 

65 
66 
57 
57 
67 

54 
56 
47 
i» 
75     72 


83 


85 

63 


67 
80 
5D 

64 
78 
55 
91 


63  58 

60  60 

55  63 

66  65 


1  Thousands;  000  omitted. 
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Table  12. — Potatoes:  Condition,  forecast^  arid  price  Sept.  i,  1914i  vnth  comparisons. 


State. 


Me... 
N.H. 
Vt.... 
Mass. 
R.I. 


Conn. 

N.Y. 

N.J. 

Pa... 

Pel.. 


Md.... 

Va 

W.Va. 
N.C... 
S.C... 


Ga... 
Fla.. 
Ohio. 
Ind.. 

ni... 


Mich. 
Wis.. 
Minn. 
Iowa. 
Mo... 


N.Bak. 

S.Dak. 

Nebr... 

Kans.. 

Ky.... 


Tenn. 
Ala... 
Miss.. 
La... 
Tex.. 


Okla. 

Ark.. 

Mont 

Wyo. 

Colo., 


N.Mex. 

Ariz 

Utah... 
Nev 


Idaho. 
Wash 
Oreg. 
Cal... 


Potatoes. 


Cond. 
Sept.  1. 


a> 


P.c. 
99 
97 
95 
9 
98 

98 
90 
83 
79 
67 

62 
58 
46 
56 
63 

66 
85 
66 
51 
46 

86 
84 
81 
68 
38 

83 
78 
70 
59 
38 

46 
66 
71 
78 
72 

72 
60 
75 
75 
83 

87 
82 
80 
86 

81 
80 
67 
89 


U.S. 


76.8 


Forecast  from 
condition. 


P.C 

85 
82 
82 
80 
80 

78 
76 
76 
76 
76 

77 

83 

821 

82 

79 

83 
84 
74 
71 

721 

77 
80 
81 
75 
72 

82 
83 

74 
67 
81 

83 

84 

81 

79> 

71 

68 
77 
86 
88 
81 

77 
82 
89 
94 

90 

84 
85 
88 


78.0 


QQ 


30,413 
2,638 
3,681 
3,798 

784 

3,293 
40,627 
10,080 
25,406 


3,173 
6,640 
2,583 
1,680 
668 

744 

1,216 

12,096 

4,552 

6,446 

41,321 
34,474 
29,724 
12,495 
3,471 

6,177 
4,981 
8,354 
4,121 
1,957 

1,643 

1,176 

929 

1,704 

2,750 

2,212 
1,411 
4,856 
1,511 
9,387 

1,101 

98 

3,192 

1,775 

6,288 

8,496 

4,924 

10,012 


370,963 


BuA 

29,178 

2,474 

3.638 

3,553 

744 

3,026 
40,076 

9,539 

23,295 

909 

3,264 
7,079 
2,640 
1,624 
670 

781 

1,216 

11,945 

4,360 

6,634 

38,191 
35,508 
30,841 
13,406 
3,915 

6,190 
4,960 
8,658 
4,103 
1,649 

1,505 
1,123 
832 
1,587 
2,739 

2,112 
1,391 
5,472 
1,733 
9,372 

1,132 

106 

3,471 

1,920 

5,491 

8,828 

6,394 

10,212 


369,634 


26,077 

2,298 

3,414 

2,922 

600 

2,437 
36,288 

8,438 

22,653 

946 

3,383 
8,137 
3,889 
2,349 
816 

928 

918 

16, 193 

7,222 

9,921 

35,273 
31,025 
25,885 
13,227 
6,034 


Price 
Sept.  1. 


cut. 

55 
91 
88 
91 

86 

80 
77 
63 
78 


71 
84 

110 
99 

106 

121 

134 

95 

97 

97 

62 
63 
61 
90 

ia5 


J2 

oa 


4,797     67 
4,217|    77 
7,231     88 
4,148     95'    96 
4,000   112     90 


Ct8. 

58 
85 
83 
91 
81 

87 
92 
70 
81 
72 

71 
76 
90 
71 
1401 

114 
124 

96 
90 
90 

63 
45 
41 


107 


2,691 
1,245 
801 
1,457'  103 
2,691    113 


1,604 
1,919 
4,215 
1,094 


8, 161     92 


644 

97 

2,722 

1,369 

5,232 
8,636 
6,408 
9,375 


90 
109 


97 

110 

81 

85 

80 
68 
64 
77 


356,627:74.9 


.A 


Ct4 
63 
82 

87 
89 
90 


89 
97 

54 


72 
85 


82 


140   109 

105,    99 

81 

92 


108     93 
112     88 


05 
110 

78 

150 

163 

56 

85 

53 

58 
55 
65 


75.3 


Sweet  iwtatocs. 


Cond. 
Sept.  1. 


P.C. 


92 
89 

73|  84 
831  88 
78     90 


73 
78 
90 
78 
123 

113 

128 
91 

87 
85 

70 
62 
61 

88 
91 

71 
84 
92 
98 
83 

81 
110 
111 

91 
111 

112 
98 
84 

121 
99 

129 

138 

67 

114 

63 
66 
67 
77 


79.7 


86 
75 
83 
84 
80 

85 
86 
80 
75 
61 


75 
59 


P.C. 


75 
82 

81 
82 
78 
86 
85 

73 
80 


91 


87 
85 
86 

84 
86 
84 
87 
86 

88 
90 
83 
81 
80 


84 

77 


Forecast  from 
condition. 


^ 
-< 


BuA 


78 
77 
84 

86 
88 
87 
89 
72 

75 
79 


77 
91 


91 


2,864 
118 
652 

991 
2,767 

212 
7,214 
4,339 

6,849 
2,010 

102 
98 

0101 


186 
425 


450 
790 

1,616 
5,683 
4,204 
5,000 
4,641 

639 
1,642 


Btt.i 


9-^ 


£«.' 


2,846       3,066 
120  117 

601  657 


966 
2,902 

192 
6,810 
4,049 

6,383 

1,986 

94 

91 

631 


190 
435 


472 
665 

1,343 
4,876 
3,632 
4,433 
3,567 

429 
1,287 


956 


986 


999 
3,771 

210 
7,737 
4,608 

7,111 

2,278 

110 

118 

841 


Price 
Aug.  16. 


Cts. 


85 


70 

90 

110 

80 


5 

OS 

I 


CO 


Ct9. 


162 
159 
122 


87 
124 

84 


92     94 


101 
100 
130 
125 
125 


196 
639 


437 
941 

1,997 
6,014 
4,979 
6,007 
2,924 

352 
1,813 


81.8,85.2!    54,958,    49,886 


806 


57,628 


155 
136 


175 
130 
100 

90 

100 

85 

84 

105 

105 
95 


140 
165 


100 
94 
140 
134 
113 


186 
113 


216 
150 

104 

94 
87 
84 
80 
122 

129 
94 


246 


99   154 


98.4  97.9 

I 


1  Thousands;  000  omitted. 
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Table  13. — Tobacco,  ncCy  and  buckwheat:   Condition,  forecast,  and  price,  Sept,  1,  1914, 

with  comparisons. 


State. 


Me... 
N.H. 
Vt... 

Maaa. 
R.I.. 


Tobacco. 


Condition 
Sept.  1. 


P.ct. 


96 
9fi 
94 


•  £ 

r-t  05 


P.ct. 


91 

86 
92 


"^8 


Lbs.^ 


182 
182 

11,788 


Is 


S 

s 


Lhs.^ 


Rice. 


Condition 
Sept.  1. 


Ok 


^  «3 


P.ct.,  P.ct. 


163 
164' 
9,624i 


^8 


J5U.1 


1s 


r 


Bu.i 


Buckwheat. 


Condition 
Sept.  1. 


Of 

— <  OS 


P.C<.|P.C(. 

94'  901 

90  93 

92|  91 

94i  891 


*=8 


384 
29 

202 
44 


09 


**S'2 


Price 
Sept.L 


423 
29 

200 
39 


0  ? 

>t£; 

oa 

•  > 

.-^ 

wa  <s 

Ct«. 

Cte. 

70 

77 

86 

80 

97 

Conn. 

N.Y. 

N.J. 

Pa... 

Del.. 


Md..., 
Va.... 
W.Va. 

N.C.. 
S.C... 


Oa 

Fla 

Oiiio.... 
Indiana. 
lU 


Mich. 
Wis.. 
Minn. 
Iowa. 
Mo... 


Nebr.. 
Kans  . 

s? - 

Tenn.. 
Ala... 


Mias. 
La.. 
Tex. 
Ark. 
CaL. 


99 

85 


92 
85 


37,996 
6,748 


28,337!. 
4,997. 


92 


86 


50,246 


57,351! 


76 
61 
65 
73 
74 

80 
93 
74 
73 
50 


81 


79  13,680 

83  87,840 

79  6,599 

70  133,042 

«»  31,657 


1,368 

3,799 

70,656 

10,840 

279 


88 
87 
791 
81 
84 


86 


84 


57 


78 


69 
67 
75 


78 
81 
87 


92 

65 
80 


83 
79 
79 


U.S. 


71.4 


80.6 


18,663 
135,388 

12,763 
127,339! 

22,027 

1,323 

2,987| 

79,966 

18,9391 

842 


83 
85 

88 
86 


57,648 


47,807 


2,804 


5,578 


286,830 

48,228 

105 


360,502 

70,426 

153 


380 
107 
470 


218 
159 
471 


862,473 


996,087 


88 

88 
90 
88 
86 
98 


88.9 


85 
83 

86 
86 


14 
273 

64 
15 


93 
89 
92 

88 
82 

84 
67 
81 
84 


90 
83 
84 
87 
87 

88 
86 
87 
88 


60 

6,462 

244 

6,037 

56 

198 
339 
758 
166 


56 

5,766 

247 

5,894 

66 

198 
443 
792 
178 


100 
78 
77 
80 

100 

100 

80 
7S 
85 


86 

86 
88 
90 
891 


88.7 


83 
74 
80 

88 
82 
84 
89 
75 

80 

80 


84 
84 
83 

83 
85 
84 
85 
82 

85 
80 


390 
78 
72 

1,012 

265 

.102 

104 

28 

18 
14 


406j 
94 
79 

1,051 

297! 

126 

116 

25 

17 
12 


72 
75 


80 
78 
85 
86 


*f8 


90 


44 


46 


75 


44 

11,633 

8,320 

3,406 

805 


24,437 


10 

57 

11,775 

9,006 

2,730 

S93 


24,016 


87.1 


86.4 


17,106 


16,597|  79.8 


99 

76 
84 

70 


82 

77 
78 
86 


78 
79 
98 

71 
73 
67 
02 
93 

90 


77 


74.0 


1  Thousands;  000  omitted. 
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Table  14. — Hay  and  daver  seed:    Yields  qvudity,  and  price  of  hay;  acreage  and  condition 

of  clover  seed,  Sept.  1,  1914. 


State. 


Me 

N.  U 

Vt 

Mass 

R.I 

i 

Conn 

N.  Y 

N.J 

Penn 

Del 

Md 

Va 

W.  Va... 

N.C 

S.C 

Oa 

Fla 

Ohio 

Ind 

ni 

Mich 

Wis 

Minn 

Iowa 

Mo 

N.  Dak.. 
S.  Dak... 

Nebr 

Kans 

Ky 

Tenn..... 

Ala 

Miss 

lA 

Tex 

Okla 

Ark 

Mont 

Wvo 

Colo 

N.  Hex.. 

Ariz 

Utah 

Nev 

Idaho 

Wash.... 

Oreg 

Cal 

U.S. 


Hay  (all  tame). 


Yield  per 
acre. 


Tens 
1.15 
1.15 
1.20 
1.32 
1.17 

1.25 
1.20 
1.35 
1.30 
1.17 

1.16 

.72 

.86 

1.15 

1.15 

1.50 
1.35 
1.13 
1.00 
.85 

1.28 
1.75 
1.89 
1.34 
.70 

1.45 
1.70 
1.69 
1.51 
.95 

1.20 
1.31 
1.45 
2.a'i 
1.75 

1.13 
1.15 
2.00 
2.30 
2.40 

2.50 
3.20 
2.75 
3.25 

2.65 
2.20 
2.00 
1.95 


Tom 
1.12 
1.11 
1.32 
1.23' 
1.17 

1.17 
1.22 
1.34 
1.35 
1.37 

1.30 
1.22 
1.30 
1.44 
1.30 

1.50 
1.36 
1.36 
1.28 
1.25 

1.28 
1.48 
1.54 
1.41 
1.14 

1.27 
1.29 
1.40 
1.30 
1.25 

1.42 
1.59 
1.57 
1.74 
1.41 

1.18 
1.40 
1.80 
2.18 
2.29 

2.35 
3.27 
2.89 
2.57 

2.94 
2.27 
2.11 
1.77 


1.42   1.40 


Production. 


Tons.* 

1,414 

508 

1,188 

634 

68 

469 
5,584 

487 
4,083 

84 

452 
459 
599 
353 
242 

368 

61 
3,178 
1,764 
1,806 

3,011 
4,364 
3,294 
3,899 
1,848 

528 

821 

2,133 

2,492 

699 

907 
262 
281 
3321 
735 

493 

3o0 

1,372 

1,104 

2,328 

610 

454 

1,116 

803 

1,868 
1,751 
1,716 
5,242 


Tons.* 
1,194 

495 

1,280 

575 

681 

432 
5,358 

469 

4,146 

94 

491 
952 
925 
419 
244 

350 

63 

3,&48 

1,800 

2,450 

2,520 
3,S4S 
2,490 
4,440 
1,800 

388 

552 

1,675 

1,350 

674 

1,089 
286 
293 
240 
464 

382 
384 

1,188 
912 

1,824 

399 
540 
909 
646 

2,044 
1,794 
1,732 
3,600 


Quality. 


Tom.* 

1,299 

538 

1,310 

582 

67 

441 

5,498 
472 

88 

453 
793 
770 
375 
219 

293 

52 

3,838 

2,194 

3,168 

3,004 
3,301 
2,265 
4,511 
3,115 

403 

514 

1,591 

1,988 

919 

1,117 
268 
275 
235 
444 

388 
363 

1,109 
819 

1,707 

387 
3501 
943 

587 

1,879 
1,620 
1,678 
4,017 


> 

to 


P.c.  P. 

96 
94| 
95 
91 
88 

86 
88 
85 
91 
87 

86 
79 
82 
84 
87 

90 
92 
91 
88 
87 


68,604|     64,116     65,987 


93; 

95 
96' 
96 
79 

94 
96 
93 
88 
83 

85 
86 
83 
89 
89 

81 
85 
94 
100 
95 

92 
93 
96 

98 

96 
97 
97 

90 

92.1 


c. 

96 

95 

96 

94 

961 

94 
90 
91 
90 

88 

87 
87 
86 

881 
87 

88 
87 
90 
88 
91 

92 
93 
92 
95 

88 

91 
92 
93 

90 
86 

86 
88; 
87 
89 
86 

87' 
87 
94 
97 
91' 

90 
921 
95: 
96 

96 
94 
95 
94, 


Price  Sept.  1. 


DoUs. 
13.70 
18.60 
15.901 
19.00, 
21.00 

21.50 
14. 90; 
19.20' 
14.401 
15.00! 

15.30 
17. 10 
17.60' 
18.001 
18.00 

17.30 
18.70 
14.50 
14.70 
14.80 

12.20 

9.40 

6.30 

10.30 

14.10 

5.00 
5.80 
7.10 
8.40 
17.40 

18.60 
14.80 
12.70 
12.  50; 
9.80 

8.90 
12.90 
7.80 
9.20 
8.40 

10.30 

12.50 

8.00 

10.30 

6.50 
9.70 
9.00 
7.20 


91.71      11.91 


Dolls. 
14.70 
16.30 
13.70 
20.10 
22.50 

18.50 
14.001 
18.00 
13.70, 
15.00 

12.20' 
14.001 
14.20' 
15.50 
17.80: 

18.00 

17.00; 

11.10 
12.40 
13.30 

12.60 

laiO; 

6.50 

9.00; 

13.20 

5.20 

5.90 

7.50 

12.70 

15.90 

15.70 
14.50 
12.10 
12.60 
11.00 

10.40 

12.00 

8.40 

7.50 

8.40 

13.00 

11.50 

8.50 

9.00 

6.90 
10.20 

8.40 
13.30 


11.89 


Dolls. 
14.02 
16.76 
13.06 
20.28 
22.40 

20.52 
14.80 
17.90 
14.98 
14.54 

15.64 
15.56 
15.20 
15.90 
17.46 

17.74 
16.82 
12.76 
12.44 
12.76 

13.12 

12.84 

8.04 

9.32 

10.60 

5.96 
6.64 
7.86 
8.56 
14.28 

14.56 
13.66 
11.58 
12.06 
10.80 

7.96 
11.30 
9.80 
9.16 
9.58 

11.32 

10.78 

8.30 

9.64 

7.66 
11.90 

9.46 
10.74 


12.04 


Clover  for  seed.  1  d 

o 


p.c 

100 

100 

100 

90 


75 
100 
115 
100 

115 
86 
95 
95 
95 

90 


80 
70 
60 

90 
99 
105 
95 
65 

108 

110 

100 

73 

80 

86 
130 
110 
103 


95 

95 

120 

112 

100 


90 


125{ 

105 

106 

98 


80.9 


'i  a 


Condition  •  V 
Sept.l.   12^. 


■^ 

S 


P.c. 
93 

90 
85 
85 


73 
90 

84 
87 

84 
70 
78 
82 
90 

88 


tc 


6' 


a 


P.  c.  p.  c. 
93'  97 
95 
92; 
95 


1 


78 
74 
70 

84 
88 
91 
86 
63 


90 
92 
80 
75i 
55 


90! 
88 
90 


76 
85 
95 
100 
95 


97 


88 
97 
63 
97 


90 
S3 

81 

it 

85 

79 
841 
86i 
88, 

88 


75 
78 
81 

77 
84 

84; 

821 
8? 


90| 
90, 

85 
83 

84! 

84 
89! 

90, 

78 


86 
94' 
961 


9 


'"} 


77.3 


94 
96. 
80! 
95, 


99 
85 
93 
90 


92 
82 
85 
88 
70 

76 
52 
60 
70 

85 


87       80 


74 
65 

54 

85 
96 
93 
79 
44 

91 
93 
89 
66 
66 

66 
78 
85 


80 
70 
93 
95 


89     100 


100 


98 
99 

86 
90 
90 
97 


80.1,  74.4 


Production  compared  with  a  full  crop. 


t  Thousands;  000  omitted. 
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Table  15. — Grass  crops  and  stock  hogs:  Condition  Sept.  7,  191 4 1  with  comparisons. 


Alfalfa. 

Bluegrass 
seed. 

MiUet. 

Kanr 

com. 

Canadian 
peas. 

Cowpeas. 

• 

Stock  boss. 

States. 

I 

'rodu 

•i 

p.c. 

ction. 

1 

u   . 
a  ^ 
o  g 

CO 

P.C. 

Conditk>n  Sepi 

i.l. 

^  • 
i2 

82 

h 
si 

P.c. 
98 
96 
98 
95 
97 

95 

96 

100 

103 

102 

105 
105 
102 
105 
107 

102 
105 
99 
100 
100 

105 

100 

92 

95 

100 

120 
96 
95 
95 

100 

105 
104 
105 
100 
110 

105 
105 
135 
125 
110 

112 
100 
105 
100 

110 
105 

no 

102 

Condition 
Sept.  1. 

2 
P.c. 

.^ 
a 
»-* 

P.C. 

92 
97 
95 
94 
93 

94 
93 
93 
93 

78 

78 
71 
83 
85 
83 

87 

eo  oo 

00 

p.c. 

89 
88 
88 
88 

1-^ 

00* 

2 

P.c. 
95 

00 

a» 

5^ 
P.c. 

2 

P.c. 
99 
99 
99 
98 
99 

98 
96 
97 
97 
95 

96 
95 
97 
94 
96 

95 
93 
96 
94 
92 

97 
97 
89 
92 
92 

94 
91 
87 
93 
93 

93 
93 
94 
80 
92 

93 

88 
99 
98 
98 

98 
92 
99 
99 

98 

9^ 

1      96 

eo 

o» 

P.C. 

96 
100 
96 
99 
99 

99 
99 
95 
97 
93 

93 
95 
94 
94 
90 

93 
90 
95 
91 
90 

96 
96 
90 
71 
90 

98 
88 
87 
94 
93 

69 
92 
91 

88 
95 

93 

87 

99 

100 

98 

95 

95 

100 

98 

96 
99 
99 
95 

*s* 

Maine 

p.c. 

p.c. 

P.c. 

p.c. 
92 

P.C. 

99 

New  Ilampsbire.. 

"•" 

99 

Vermont 

95 
92 

88 

99 

Massachuset  Ls. . . . 

98 

Rhode  Island 

99 

C-onnecticat 

87 
82 
84 
87 

100 

New  York 

96 
96 
90 
90 

87 
75 
85 
83 
80 

81 

"""90 
90 
88 
92 

86 
88 
87 
86 
90 

86 

89 
90 
90 
94 

85 
70 
83 
77 
69 

88 

84 

'""so 

80 

«  *  ■  •  ■ 

78 
81 
83 

'"'96 

92 

87 

84 
75 
84 
81 
83 

90 

88 
82 
76 
63 

81 
79 
80 
85 
66 

82 
89 

87 
87 

86 
85 
85 
83 
83 

86 
87 
88 
84 
82 

82 
85 
88 
87 
80 

76 
85 
82 
79 
85 

86 
84 
84 
84 
77 

77 
81 

96 

New  Jersey 

97 

Pennsylvania 

Delaware 

96 

96 

Maryland 

83 

84 
83 
86 
82 

86 

96 

Virginia 

West  Virginia.... 

76 
93 

""87 

'•••% 

90 
97 

North  Carolina. . . 

94 

South  Carolina... 

93 

Georgia 

..... 
66 

94 

Florida 

91 

Ohio 

85 
85 
85 

98 
98 
140 
97 
76 

115 

140 

90 

85 
74 

80 
85 
77 
80 
90 

75 

90 

105 

101 

107 

99 
97 

95 
102 

95 
96 

8*< 
98 

93.8 

"'r8 
88 
89 

87 
89 
89 
90 
86 

89 
87 
84 
81 
85 

87 
84 
82 
85 
78 

78 
85 
96 
95 
89 

90 
94 
91 
98 

96 
95 
94 
95 

89. 2 

100 
70 
60 

"*98 
98 

87 
65 

'86 
80 
84 

79 
80 
84 
82 

77 

79 
69 
58 

90 
90 
93 
86 
61 

90 

86 
84 
88 
77 

82 
80 
84 

85 
86 

72 
76 
98 
60 
90 

94 

82 
110 

87 
85 
83 

84 
86 
88 
87 

78 

80 
84 
81 
71 
82 

85 

86 
85 

85 
65 
65 

88 
84 
90 
85 
65 

92 
96 
50 
79 
76 

70 
82 
78 
75 
80 

75 
75 
86 
92 
101 

94 

84 
84 
84 

79 
82 
85 
88 
79 

96 

Indiana 

""*' 

94 

Illinois 

50 

78 

95 

Michigan 

96 

Wiseonsin 

Mlnnesots 

87 

97 
96 

Iowa 

92 

Missouri 

80 
..... 

78 

94 

North  Dakota 

98 

South  Dakota 

«  A   •   >    ■ 

95 

Nebraska 

86 
83 

81 
76 

95 

Kansas 

80 
90 

95 

76 

77 

***8i 
""so 

'"*92 

75 
83 

84 
89 
83 
79 
89 

77 
75 

95 

Kentucky 

94 

Tennessee 

93 

Alabama 

93 

Mississippi 

92 

Louisiana 

92 

Texas 

73 

73 
80 
87 
87 
79 

76 
98 
94 

92 

75 
86 

78 

78 
79 

95 

Oklahoma 

05 

Arkansas 

60 

8S 

Montana 

9-( 

Wvoraing 

Colorado 



99 

.... 

93 

96 
102 

77 

77 
92 

92 

76 

98 

91 
90 
97 

90 

78 
82 
92 

99 

New  Mexico 

97 

Arizona 

98 

I'Uh 

100 



100 

Nevada 

..... 

100 

Idaho 

95 

98 

94 

85 
88 
80 

92 
91 
90 

87 

■■"87 
"■'95 

92 
91 
92 
89 

99 

Washington 

90 

Oregon 

87 

99 

California 

96 

89 

OS 

U.  S 

82.1 

79.4 

84.5 

78.8 

100.8 

93.4 

89. 8 

94.6 

1 

1  Production  compared  with  a  full  crop. 
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Table  16. — Apples:  Forecast  and  price  Sept.  1, 1914 y  with  comparisons. 


State. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts... 
Rhode  Island 


Connecticut . . 

New  York 

New  Jersey. . . 
Pennsylvania. 
Delaware 


Maryland 

Virnnia 

West  Virginia., 
North  Carolina. 
South  Carolina. 

Georgia 

Ohio 

Indiana 

Illinois 

Michigan 


Wisconsin 

Minnesota 

Iowa 

Missouri 

South  Dakota. 


Nebraska. . 

Kansas 

Kentucky . 
Tennessee. 
Alalxona.. 


Mississippi. 
Louisiana.. 

Texas 

Oklahoma. 


Arkan.sas. 
Montana.. 
Wyoming. 
Colorado . . 


New  Mexico. 

Arizona 

Utah 

Nevada 


Idaho 

Washington. 

Oregon 

California.... 


United  States. 


Forecast  from  con- 
dition. 


Sept.  1, 
1914. 


BushcU. 
6,300 
1,800 
2,600 
3,500 
300 

1,900 
42,300 

2,900 

20,600 

400 

3,300 
12,300 
10,600 

7,600 
700 

1,700 

11,700 

4,000 

3,600 

14,600 

2,300 
800 

1,900 

10,200 

200 

1,700 
3,600 
7,900 
7,100 
1,400 

400 


400 
1,300 

4,300 
900 


3,700 

800 
100 
800 
200 

1,600 
7,200 
3,300 
5,400 


220,200 


Aug.  1, 
1914. 


Bushels. 
5,500 
1,700 
2,500 
3,000 
300 

1,800 
36,000 

3,000 

19,500 

400 

3,300 
12,300 
10,300 

7,200 
700 

1,700 

10,500 

4,000 

4,100 

13,100 

2,500 
900 

2,500 

11,700 

200 

2,200 
4,200 
7,100 
5,900 
1,200 

400 


400 
1,200 

4,000 
900 


4,400 

900 
100 
800 
200 

1,500 
7,600 
3,300 
5,300 


210,300 


Final  estimates. 


1913 


Bushels. 

3,000 
800 
700 

2,300 
300 

2,100 
19,500 

2,100 

10,200 

200 

1,300 
5,200 
1,000 
3,000 
300 

900 
4,800 
6,600 
8,200 
8,900 

4,000 
1,800 
7,100 
7,900 
300 

2,300 
2,700 
6,900 
3,900 
900 

400 


300 
1,100 

4,000 
800 


3,300 

600 
100 
600 
200 

1,400 
6,900 
3,500 
3,000 


145,400 


1912 


Bushels. 
5,400 
2,200 
2,600 
3,300 
300 

1,700 
44,000 

1,700 

12,700 

400 

2,600 
15,000 
10,300 

7,600 
600 

1,400 

10,600 

4,200 

5,800 

17,200 

2,000 
700 

1,500 

19,200 

200 

2,800 
6,700 
9,600 
8,900 
1,200 

400 


Price  to  producers,  ixu*  bushel. 


500 
1,700 

5,100 
900 


3,100 

800 
100 
700 
300 

1,700 
7,700 
4,100 
5,700 


Aug.  15. 


1914 


235,200 


as. 

52 
96 
70 
80 
85 

85 
65 
50 
52 
40 

50 
42 
60 
50 
92 

68 
75 
78 
100 
50 

80 
140 
110 

70 
130 

loa 

100 
68 
50 
70 


500 
100 

80 
100 
120 

80 

105 

120 

70 

150 

92 

78 
80 


68.6 


1913 


CIS. 

65 

95 

110 

105 

92 

75 
72 
73 
80 
60 

70 
60 

100 
73 

115 

96 
98 
60 
61 
50 

65 
70 
59 
60 
100 

80 
100 
70 
65 
85 

98 

ia5 

110 
93 

75 
125 
150 

82 

105 
160 
100 
185 

92 
95 
85 
90 


1912 


Cts. 
79 
74 
80 
85 

120 

80 
65 
70 
65 
50 

50 
42 

48 
65 
87 

68 
65 
65 
70 
58 

84 

135 

99 

50 

127 

85 
60 
66 
49 
83 

87 

92 

110 

78 

70 
106 


85 

130 

200 

89 


100 
80 
80 
85 


75.2 


67.5 


Sept.  15. 


1913 


Cts. 

75 

96 

105 

100 

100 

00 
75 
63 
78 
55 

100 
65 

105 
76 

115 

85 
95 
60 
60 
50 

65 
60 
60 
63 
93 

85 
110 
06 
75 
76 

100 
100 
110 
100 

80 
100 
125 

85 

100 

190 

85 

180 

85 

87 

84 

100 


76.5 


1912 


Cts. 
55 
65 
60 
80 
100 

72 
50 
60 
56 
55 

50 
42 
41 
65 
100 

80 
55 
64 
70 
50 

65 

116 

87 

48 

100 

85 
60 
56 
55 
84 

91 
140 
100 

78 

76 
80 


88 

100 

204 

75 

110 

SO 
65 
73 
70 


62.2 
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I  Production  cnmparod  vlxt 
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Table  18. —  Vegetables  and  mUcellaneous:  Condition^  Sept.  1,  191 4i  with  comparisons. 


Cab- 
bages. 

Onions. 

Beans 

(dry). 

Lima 
beans. 

Broom 
com. 

Sngar 
cane. 

Sor- 
ghum. 

Sugar 
beets. 

Hops. 

Pea- 
nuts. 

Stateu 

•  > 

00  08 

P.C. 

89 
90 
83 
96 
90 

91 

89 
84 
86 
87 

82 
70 
76 
78 
70 

78 

•  ^ 

Px. 

87 
84 
89 
81 
81 

82 
83 

84 
86 
84 

84 

88 
88 
88 
86 

86 

•-* 
1^ 

P.C. 

92 
91 
93 
93 
95 

92 
85 
86 
89 
90 

OS  gr 

>>«; 

00  flS 

P.C. 

87 
87 
87 
84 
80 

84 
84 
84 
83 

o 

Px. 
92 
85 
100 
93 
94 

92 
88 
86 
92 
91 

84 
73 
80 
77 
75 

83 

5s 

«  c 

t^  08 
P.C. 

88 
84 
89 
80i 
83 

82 
82 
84 
83 
81 

80 
82 
81 
84 
81 

84 

•a* 
Oi 

P.C. 

5« 

00  <8 
P.C. 

f-i 

s 

P.C. 

P.C. 

P.C. 

H 

Px. 

•-< 
P.C. 

9  S 

«  > 

00  « 
P.C. 

P.C. 

-t  OS 
P.C. 

at 
P.C. 

X  09 

Maine 

P.C.  P.C. 

91      8K 

P.C. 

N.  Hampshire. 
VermonC 

92 
90 
93 
96 

95 

•  85 

90 

88 

80 

76 
63 

84 
88 
84 
83 

86 
80 
82 
81 
82 

77 

Massachusetts. . 

Rhode  Island . . 

Coimecticiit. ... 

New  York 

.... 

83 

70 

79 

New  Jersey.... 
Pennsylvania . . 

Delaware. 

Maryland 

Virginia 

West  Virginia.. 
North  Carolina. 

87     81 

65 
83 
75 
68 

84 

80 
84 
84 
80 

84 

70 

81 
TO 

74 
83 
83 
80 

87 
84 
82 
72 
58 

61 
86 
92 
82 
61 

84 
83 
85 
84 

86 
84 
85 
83 
81 

84 
86 

87 
85 
80 

85 

Hi 

78     82 
69     80 
66     79 

83 
88 

87 

83 
82 

88 
90 

83 

South  Carolina. 

88 

85 

88 

82 

Georgia 

Florida 

70 
82 
77 
62 
49 

89 

82 

87 

88 

Ohio 

85 

78 
77 

8R 

80 
74 
61 

90 

88 
86 
78 
64 

83 
80 
76 
78 
76 

78 
78 
77 
81 
79 

75 
76 
86 
93 
92 

93 
91 
96 
96 

86 

88 
,    88 

i    ^ 
81.9 

86 
84 
83 

83 
83 
85 
83 
79 

80 
81 
76 
75 
88 

89 
86 
85 
84 
80 

74, 
84 
91 
86 
89 

84 
88 
94 
93 

94 
89 
91 
92 

84.4 

81 
70 
51 

82 
90 
88 
80 
52 

90 
75 

78 
68 
68 

74 
76 

90 

.... 
84     83 

78l    69 

85 
79 
79 

79 
84 
84 
82 
71 

82 

76 
75 

81 

85 
80 
92 

92 
90 
89 

87 

86 

Indiana 

T11inQ^5? 

78 

82 
86 
86 
82 

56 

84 
92 
93 

8n 

78 

"85 

87 
88 
88 

Michigan 

Wisconsin  .  .   . 

86     82 

93 

87 

MfTmwHa.... , 

8» 
68 
45 

80 
78 
68 
67 
64 

70 
72 
65 
68 
65 

47 
58 
86 
85 
92 

92 
90 
95 
94 

83 
83 
75 
91 

82 
78 
68 

78 
77 
69 
65 
79 

82 
80 
77 
76 
68 

58 
72 
90 
89 
87 

81 
87 
90 
90 

90 

84 
89 

towB 

77 
62 

86 
76 

Missoori. 

72     55 

.... 

North  Dakota.. 

80 
82 
78 
72 
81 

82 
83 
81 
81 

85 
78 
78 
71 
68 

72 
78 
68 
83 
82 

South  Dakota.. 

87 
85 
86 
80 

82 
86 
83 
86 
92 

76 

M 

Nebraska 

78 
71 
80 

83 
85 
82 
81 
73 

64 
73 

87 
83 
73 

81 

•  •    •   a 

67 

80 
72 
82 

8? 

82 
80 
82 

85 
84 
82 
88 
78 

80 

82 

90 
90 

85 
80 

Kanms    . , . 

Kentucky 

Tennessee...... 

77 
84 
86 
87 
84 

73 
82 

8? 

AIh^tha 

81 

83 

86 
87 
91 
81 

86 

Mississippi 

88 

80 
81 
83 

.... 

85 

JLouisfana 

89 

Texas 

82     75 

88 

77 
75 

78 

71 
84 

79 

OUahoma. 

65 
70 
82 
92 
96 

95 
90 
95 
95 

82 

66 

72 

74'    68 

79 

82 

80 

Montarm ... 

92 
92 
86 

81 
83 
90 

90 
85 
97 

92 
90 
95 

89 
96 
95 

95 

•  •  ■  « 

99 
98 

96 
87 
87 
92 

92.5 

94 
95 
92 

Wyoming 

Colorado 

' 

87 
67 

90 
94 

80 

95 

96 
96 
95 

83 

80 
90 
92 

New  Mexico.... 

75 

71 

AHr-niiR 

87 
96 

89 

Utah 

93 

Nevada 

Tdabo 

Q1 

84 

"82 
95 

81.2 

87 
88 
92 
90 

83.8 

92 
91 
92 
91 

89.  S 

Washington.... 

84     88 
81     90 
91     88 

84.583.6 

1 

88 
78 
90 

92 

90 

Ore»gon 

Callfamfai...... 



<« 

91 

U.8 

1     " 
78.4180.7 

78.1 

75.0 

8L8 

89.1 

79.7 

82.2 

77.8|87,9jS5,5 

84.3 

32 
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PRICES  OF  FARM  PRODUCTS. 

Table  19. — Prices  paid  to  producers  of /arm  products  y  by  States, 


Aug.  15, 1914. 

Sept.] 

i,  1914. 

State. 

Hogs. 

Beef 
cattle. 

Sheep 

MOch 
cows. 

Horses. 

Butter. 

Eggs. 

Chickens. 

-  ©• 

•"•   s 

5® 

I:«5 

u  ^ 

M  oS 

iflJ 

ki  ^ 

v4 

OS  S) 

08  tfl 

tt 

V 

08  So 

«  08 

>>3 

..4 

OS  So 
«  tf 

>>8 

v4 

OS  gn 
«  08 

1% 

•* 
^.4 

08  8a 

^5 

OB 

'  ^ 

e> 

'  s 

e> 

'  fe 

o> 

'  ^ 

o» 

•  > 

o» 

i  ^ 

Ok 

•  ^ 

o> 

•  ^ 

Dol- 

Dol- 

-t" 08 

Dolr 

Dolr 

-*  03 

Dol- 

Dol- 

•«r 08 

1f^ 

V  08 

»M 

10  08 

Sh 

•0  01 

f-i 

•0  01 

Do^ 

Dol- 

Dol- 

lOTt. 

lart. 

lars. 

Ian. 

Ian. 

lar  9. 

lars. 

lars. 

lars. 

lars. 

Cts. 

cu. 

Cts. 

CIS, 

CU. 

as. 

Mafne 

8.10 

7.60 

7.50 

7.15 

5.10 

4.42 

60.00 

49.78 

200 

201 

31 

30 

30 

28 

14.4 

14.7 

N.  Hamp^ire.. 

9.00 

8.22 

8.00 

6.80 

7.00 

6.83 

60.00 

54.48 

170 

180 

33 

31 

32 

90 

16.0 

14.2 

Vermont 

8.10 

7.18 

5.80 

5.17 

4.10 

3.62 

58.00  47.30 

170 

164 

31 

30 

27 

27 

14.3 

13.4 

Massachusett'L. 

10.50 

8.43 

8.00 

6.67 

80.0052.25 

250 

210 

36 

34 

38 

34 

19.5 

16.8 

Rhode  Island... 

9.30 

8.38 

4.25 

76.00 

OS.  12 

260 

230 

35 

33 

34 

36 

17.  a 

1A.0 

Connecticut 

11.30 

9.00 

9.60 

8.37 

8.50 

7.00 

72.00 

62.97 

200 

211 

34 

33 

33 

34 

18.0 

16.4 

New  York 

8.70 

7.50 

6.50 

5.42 

4.50 

4.25 

65.40 

54.50 

172 

180 

31 

29 

29 

27 

16.2 

15.1 

Now  Jersey.... 

8.30 

8.38 

8.00 

6.33 

5.00 

4.67 

76.50 

61.26 

170 

174 

33 

32 

31 

29 

18.7 

17.6 

Pennsylvania.. 

8.90 

7.92 

7.70 

6.15 

5.60 

6.55 

63.80 

50.42 

180 

173 

30 

28 

26 

24 

15.7 

13.5 

Delaware 

9.10 

7.50 

6.20 

6.60 

5.50 

4.30 

53.00 

45.20 

130 

140 

26 

25 

23 

15.0 

14.5 

Maryland 

8.20 

7.98 

7.00 

5.78 

5.50 

4.53 

55.00 

40.62 

137 

160 

26 

26 

23 

22 

16.0 

14.7 

Virginia 

8.20 

7.12 

6.50 

4.90 

4.50 

3.80 

48.90 

37.08 

146 

139 

23 

23 

21 

19 

14.8 

13.0 

West  Virginia.. 

8.20 

7.40 

6.70 

5.10 

4.50 

3.85 

54.00 

41.46 

146 

140 

26 

23 

21 

20 

14.1 

12.9 

NorthCarolina. 

8.40 

7.42 

6.40 

4.20 

4.70 

4.38 

39.50'33.48 

166 

149 

24 

23 

20 

18 

13.3 

11.6 

South  Carolina. 

7.80 

7.  as 

4.80 

3.78 

5.70 

4.60 

42.00 

3a  35 

173 

176 

26 

25 

20 

20 

12.8 

12.2 

Georgia 

8.20 

6.98 

4.70 

4.02 

4.20 

4.25 

39.30 

32.70 

160 

166 

24 

24 

20 

19 

13.9 

12.7 

Florida 

7.10 
8.90 

6.35 

7. 88 

5.40 
7.30 

4.98 
5.82 

5.90 
4.50 

5.33 

46.00 

40.35 
49.68 

146 

168 

146 
166 

33 
27 

31 
24 

25 
22 

24 
20 

17.5 
13.3 

14.2 

Ohio 

3.C5C3.00 

12.0 

Indiana 

8.90 

7.85 

7.20 

5.58 

4.10 

3.5S 

55.60 

46.20 

141 

151 

24 

22 

20 

19 

12.3 

11.1 

Illinois 

8.80 

7.60 

7.50 

5.80 

4.50 

3.82 

62.50 

50.06 

142 

164 

27 

24 

19 

17 

12.3 

11.2 

Michigan 

8.40 

7.58 

6.60 

5.12 

4.70 

4.25 

61.00 

46.15 

172 

173 

26 

24 

22 

20 

13.0 

11.2 

Wisconsin 

8.30 

7.30 

6.40 

4.60 

4.90 

3.90 

74.90 

49.28 

172 

172 

29 

26 

21 

19 

12.7 

11.7 

Minnesota 

8.00 

7.  IK 

6.10 

4.45 

4.90 

3.90!63.40 

43.85 

166 

162 

27 

26 

21 

18 

11.4 

10.4 

Iowa 

8.50 
8.20 

7.50 
7.38 

7.80 
6.90 

6.02 
5.62 

5.10 
4.10 

4.00*ft»-Sn 

49.62 
45.65 

149 
115 

164 
126 

26 
23 

24 

21 

20 
17 

16 
16 

11.8 
11.6 

10.3 

Missouri 

3.75 

58.00 

10.4 

North  Dakota.. 

7.10 

6.62 

6.20 

4.35 

5.10 

4.48 

P5.50 

46.50 

136 

147 

23 

22 

19 

17 

11.6 

10.3 

South  Dakota.. 

7.80 

7.00 

6.90 

5.10 

5.20  4.18  66.60146.30 

124 

136 

25 

23 

18 

17 

ia2 

9.2 

Nebraska 

7.20 

7.18 

7.60 

5.62 

5.70 

4.35,70.00  48.50 

130 

131 

23 

21 

17 

15 

11.0 

0.7 

Kansas 

8.40 
8.00 

7.35 
7.32 

7.40 
6.30 

5.52 
4.85 

5.20 
3.80 

4. 32  62.  80  46.  75 

118 
121 

128 
131 

24 
21 

22 
19 

17 
16 

15 
15 

10.1 
12.0 

9.4 

Kentucky 

3.50 

49.00  39.20 

11.1 

Tennessee 

7.70 

6.90 

6.90 

4.18 

3  90 

3  52 

46.10  36.65 

137 

146 

18 

18 

16 

16 

11.8 

10.8 

Alabama 

7.20 

6.90  4.50 

3.35 

4.70 

3.8239.20:31  05 

138 

138 

23 

21 

18 

17 

13.2 

11.6 

Misi^Lssippi 

6.70 

6.68  4.50 

3  48  4.00 

3. 32  40. 20  31. 10 

125 

121 

22 

21 

17 

17 

12.9 

11.5 

Louisiana 

6.80 

6.10 

6.00  4.12  5.80 

4.18  40.00  33.10 

110 

96 

29 

26 

19 

18 

14.0 

13.2 

Texas 

7.40 

6.85 

5.  CO 

4.32 

4.60 

4.22  57.00 

42.80 

92 

94 

23 

21 

17 

15 

10.7 

9.0 

Oklahoma 

7.90 

7.18 

6.80 

4.40 

4.60 

4.35  55.00 

42.45 

98 

107 

23 

21 

16 

14 

10.1 

0.0 

Arkaasas 

6.40 

6.12 

4.90 

3.70  3.60 

3. 55  42. 10 

30.88 

98 

In 

23 

21 

16 

16 

11.0 

10.2 

Montana 

7.50 

7.52 

6. 50  5. 931  5. 10 

4.43  80.00  57.25 

122 

141 

30 

31 

26 

29 

13.2 

14.2 

Wyoming 

Colorado 

8.50 

7.32 

7. 80  5. 12;  5. 80 

4.80  83.00  58.12 

92 

94 

27 

28 

25 

28 

10.6 

14.3 

8.10 

7.42 

6.50 

5.22;  5.50 

4.68 

70.00 

54.30 

105 

120 

28 

28 

26 

25 

14.0 

13.4 

New  Mexico 

7.20 

7.45 

6.40 

5.20 

5.40 

4.37 

59.50 

50.32 

65 

82 

34 

31 

29 

28 

14.0 

14.0 

Arizona 

7.90 

7.63 

6.20 

5.07  3.  SO 

4.13 

94.00 

60.00 

101 

112 

34 

34 

31 

31 

19.4 

17.0 

Utah 

7.30 

7.12 

6.00 

5.10  5.40 

5. 02  68. 20 

46.82 

120 

116 

30 

29 

22 

23 

13.1 

13.4 

Nevada 

8.30 

8.17 

6.10 

6.50  5.20 

4.17  80.00  69.50 

•  140 

135 

36 

36 

37 

34 

22.0 

JU.2 

Idaho 

7.70 

7.42 

6.10 

5.22  4.40 

4.18  78.00  56.32 

110 

142 

27 

30 

22 

27 

13.0 

12.4 

Washington.... 

7.90 

8.12 

6.00 

5.68  5.10 

4.58 

SO.  00  62. 82 

123 

150 

31 

31 

29 

20 

13.8 

13.8 

Oregon 

7.90 

8.02 

6.10 

5.  CO  4.50 

4.42 

68.00  54.28 

98 

121 

33 

31 

27 

27 

13.7 

12.6 

California 

8.20 

7.20 

6.40 

5.62  5.10 

4.50 

70.00  54.02 

127 

145 

29 

30 

29 

28 

16.0 

14.5 

United  State 

8.11 

7.30 

6.47 

5.08J  4.87 

1 

4.31 

60.  72146.  48 

135.21 

142.69 

25.3 

24.3 

21.0 

19.1 

12.7 

11.6 
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Table  20. — Averagt9for  the  United  States  of  prices  paid  to  producers  of  farm  products. 


Product. 


Hogs per  100  lbs. . 

Beef  cattle do 

Veal  calves do 

Sheep do 

Lambs do 

M  nch  cows.per  head. . 

Horses do 

Honey .  comb  .per  lb . . 
W  col,    unwashed, 

per  lb 

Peanuts per  lb. . 

Apples per  bu. . 

Peaches do 

Pears do 

Beans do 

Sweet  potatoes.do 

Tonuitoes do 

Onk>ns do 

Cabbages.per  100  lbs. . 
Clover  seed,  .per  bu.. 
Timothy  seed.. do 

Alfalfa  seed do 

Broom  com. per  ton. . 

Cottonseed do 

Hops per  lb.. 

Paid  by  farmers: 
Clover    seed, 

ferbu 
mothy  seed, 
rer  bu 
falfa     seed, 

perbu 

Bran  ...pa*  ton.. 


1914 


$8.11 
6.47 
8.08 

4.87 
6.26 

60.72 
135.00 
.135 

.187 
.049 

.69 
1.05 

.99 
2.54 

.98 

.92 
1.38 
1.74 
8.76 
2.43 

6.81 
91.00 
20.16 
.200 


10.39 

3.17 

7.79 
27.24 


1913 


$7.79 
5.91 
7.53 
4.32 
5.50 

54.78 
141.00 
.138 

.158 
.049 

.75 
1.26 
1.10 
2.11 

.99 

.96 
1.06 
2.15 
9.37 
2.01 

7.96 
91.00 
20.24 


11.94 

2.76 

10.06 
25.10 


Aug.  15. 


Sept.  15. 


July  15. 


1912 


$7.11 
5.37 
6.62 
4.26 
5.60 

46.11 
142.00 
.137 

.188 
.050 

.68 
1.08 
1.06 
2.40 
1.02 


1.00 
1.88 
9.80 
3.20 

8.58 
83.00 
18.02 
.188 


11.78 

3.89 

10.07 
27.41 


1911 


$6.54 
4.39 
5.93 
3.98 
5.25 

42.26 
141.00 
.136 

.160 
.053 

.73 
1.38 
1.18 
2.20 
1.07 


1.16 
2.47 
9.65 
6.52 


72.00 
20.45 
.365 


1910 


$7.78 
4.64 
6.29 
•4. 08 
5.70 

42.77 
148.00 
.135 

.195 
.045 

.74 
1.11 

"2.27" 
.83 


1.00 
1.89 
7.53 


25.92 


142.00 


25.19 


1913 


$7.68 
5.92 
7.73 
4.23 
5.51 

55.78 
141.00 
.138 

.158 
.049 

.76 
1.36 
1.19 
2.08 

.90 

.68 
1.04 
1.79 
7.31 
2.13 

7.42 
106.00 
21.07 
.209 


1912 


$7.47 
5.35 
6.83 
4.11 
5.49 


1914 


$7.72 
6.^38 
7.80 
4.75 
6.55 


46.79       59.67 
141.00     137.00 
.135         .135 


.187 
.048 

.62 
1.10 
1.00 
2.38 

.89 

.59 

.89 

1.25 

9.39 

2.09 

9.02 
77.00 
17.61 
.198 


10.22 

2.84 

8.96 
26.59 


11.61 

3.06 

10.52 
26.82 


.185 
.052 

.91 
1.20 


2.22 
.94 

1.67 
1.70 
2.66 
8.12 
2.32 

6.92 
88.00 
22.78 
.147 


9.79 

2.99 

8.29 
26.36 


1913 


$7.81 
5.98 
7.46 
4.20 
6.05 

54.80 
143.00 
.139 

.159 
.051 

.86 
1.30 


2.22 
.89 

1.61 
1.02 
2.64 
9.78 
1.94 

8.20 
57.00 
21.37 
.148 


12.12 

2.57 

9.41 
24.  C5 


1912 


$0.64 
5.17 
6.33 
4.21 
5.74 

45.41 
142.00 
.139 

.189 
.049 

.82 
1.12 


2.47 
1.13 

1.27 
1.14 
2.19 
10.64 
5.96 

8.32 
85.00 
19.04 
.289 


12.82 

0.59 

10.07 
28.41 


Table  21. — Range  of  prices  of  agricultural  products  at  market  centers. 


Products  and  markets. 


Sept.  1,1914. 


Wheat  per  bushel: 

No.  2  red  winter,  St  Louis 

No.  2  red  winter,  Chicago 

No.  2  red  winter,  New  York  » 

Com  per  bushel: 

No.  2  mixed,  St.  Louis 

No.  2,«Chicago 

No.  2  mixed.  New  Ycwk » 

Oats  per  bushel: 

No.  2,  St.  Louis 

No.  2,  Chicago 

Rye  per  bushel:  No.  2,  Chicago 

Baled  hay  per  ton:  No.  1  timothy, 

Chicago 

Hops  per  pound:  Choice,  New  York. 
Wool  per  pound: 

Ohio  nne  unwashed,  Boston 

Best  tub  washed,  St.  Louis 

Live  hogs  per  100  pounds:  Bulk  of 

sales,  Chicago 

Butter  per  pKnmd: 

Creamery ,  extra.  New  York 

Creamo-y ,  extra,  Elgin 

Eggs  per  dozen: 

Average  best  fresh.  New  York . . . 

Average  best  fresh,  St.  Louis 

Cheese    per    pound:  Colored,'    New 
York 


$1.10-$l.lli 
1.12-  1.13 
1.19-  1.19 

.  79  -    .  79J 
.79i-    .80 
.88J-    .88J 

.50-    .50J 
. 48  -    .49 
.96-    .96J 

14.50-15.00 
.35-    .37 

.25  -    .26 
.32-    .33 

9.05  -9.45 

.31i-    .32 
.28-    .30i 

.30-    .37 
.21i-    .211 

.16-    .16i 


Aug.,  1914. 


$0. 80  -$1. 14 
.85J-  1.16 
.95-  1.22 

.77i-  .87 
.74-  .86 
.82-    .93* 

.34  -    .50 
.33i-    .485 
.67-  1.01 

15.00-18.60 
.35-    .37 


$0.76-$0. 
.77J- 


.25- 
.32- 


.25 
.33 


7.90-9.90 


.28^ 
.28- 


.32 
.30i 


.27-    .36 
.19-.   .21i 

.14i-    .16J 


July,  1914. 


91 

.88J-  L02i 


.67- 
.67i- 


,77i 
,76 


.35- 
.341- 
.55  - 

14.50-18. 
.35-    . 

.24  - 
.32- 


38^ 
39i 
,72 

00 

38 

25 
33 


Aug.,  1913. 


$0.84}-«).92| 
.84-  .90J 
94 J.-    .97 

.69i-    .78 J 
.68i-    .78i 


8.50-9.60 


.26J- 
.26- 

.24  - 
.18- 


,29  J 
,28 

.31 

,19 


.  14  -    .  14i 


.44-  .39i 

.39^  .421 

.61-  .70i 

16.50-19.00 

.19-  .20 

.20-  .21 

.29-  .30 

7.75  -9.00 

.26J-  .30 

.  26  -  .  27i 

.  27  -  .36 

.  14  -  .17 

.13}-  .153 


Aug.,  1912. 


$0.98 -$1.12 
LOO-  1.071 
L07  -  1.10 

.71*-    .80J 
.73i-    .83 
.811-    .83 

.29J-    .39i 
.31  -    .35 
.68-    .75J 

15.00-22.00 
.23-    .30 

.23-    .25 
.35-    .36 

7.50  -  8.65 


26  - 
25- 

24  - 
,16i- 


.27J 
.25 

.32 
.19J 


15  -    . 16i 


1  F.  o.  b.  afloat. 

2  S^tember  colcved — September  to  April,  inclusive;  new  colored  May  to  July,  inclusive;  colored  Augus ,. 
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Table  22. —  The  equivalent  in  yield  per  acre  of  100  per  cent  condition  on  Oct.  1  in  each  State. 


State. 

Com. 

Bmh. 
50.0 
50.0 
50.0 
50.0 
44.0 

51.0 
46  0 
44.2 
49.4 
39.0 

42.5 
30.6 
37.4 
22.4 
22.0 

17.5 
16.0 
46.0 
45.0 
44.0 

41.5 
42.5 
40.0 
44.0 
38.0 

32.0 
34.0 
35.5 
32.0 
34.2 

31.0 
20.2 
22.5 
25.5 
28.5 

31.5 

f      26.5 

34.0 

28.5 

'      26.0 

31.5 
36.5 
35.0 

as.o 

34.5 
33.5 
32.0 
41.0 

Buck- 
wheat. 

Pota- 
toes. 

Sweet 
pota- 
toes. 

Tobac- 
co. 

Flax. 

Rice. 

1 

Cotton. 

Maine 

BU8h. 

34.5 
32.0 
28.0 
23.5 

22.0 
27.5 
27.0 
25.2 
23.0 

22.0 
23.0 
27.0 
22.0 



"24.'5' 
2L5 
22,5 

20.4 
19.5 
20.5 
20.0 
19.5 

22.5 
18.0 

19.3 

Bu»K 
240 
162 
160 
150 
162 

142  ' 
126 
132 
122  1 
123 

122 
111 
118 
100 
107 

94 
110 
118 
120 
116 

137 
140 
134 
130 

107 

125 
104 
105 
101 
102 

98 

100 

110 

92 

92 

100 
102 
175 
160 
160 

125 
12;) 
194 
172 

197 
185 
150 
150 

BU8\. 

Lb9. 

Bfuk. 

Bvsh. 

IM. 

New  Hani3>shir6 

1,850 
1,850 
1,850 

Vermoiit 

Massachus^ts 

Rhode  Island 

Connwtloiit 

"155' 
137 
148 

146 
121 
129 
115 
114 

105 
124 

131 
132 
126 

1,850 
1,470 

New  York 

:::::::j::  :: :::: 

New  Jersey 

---;--------, 

Pennsylvania 

1,600 

1 

Deiaware 

'  *;*; 

Maryl^»n<i 

870 
900 
900 
820 
940 

900 

930 

1,080 

1,040 

930 

Virgtnia 

310 

WestViririnJa 



Nf*rtii  Oftro?*nft ,     

31.8 
30.5 

33.0 
30.0 

330 

Sooth  Carolhia 

no 

Georgia 

264 

FlorMa 

170 

Ohio 

t 

Indiana 

.....  .«.)..  ...... 

Illinois 

1 

Michigan 

Wisconsin 

1,470 

15.5 

12.0 

12.4 

9.6 

11.1 

10.5 

10.1 

9.2 

Minnesota 

Iowa ^ 

127 
125 

"i,'m 

Missouri 



390 

North  Dakota 

South  Dakota 

Nebraska 

120 
127 
112 

109 
112 
H4 
104 
110 

128 
119 

"ilm 

920 
700 

KlM»S»ftS.,..  . 

Kentucky 

....... 

Tennessee 

275 

Alabama 



34.5 
36.5 
38.0 
39.5 

43.6 

235 

Mississippi 

295 

Louisiana 

590 
820 

820 

13.0 

"iii" 

290 

Texas 

255 

Oklahoma 

Arkansas 

281 

Montana 

Wyoming 

Colorado 

9.5 

New  Mexico 

185 
155 

I     , 

.  •                 • 

Arizona 

«.•.«.«• 

Utah 

y 

Nevada 

Idaho 

• 

Washington 

Oregon 

California 

180 

54.0 

United  States 

35.0 

25.6 

132.4 

116.5 

1,004 

11.3 

39.2 

279.9 
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U.S.DEPARTMENT  OF  AGRICULTURE 


INTRODUCTION.  -    -' 

The  means  of  increasing  the  number  of  birds  about  our  homes  are 
few  and  simple.  They  comprise  adequate  protection  and  the  pro- 
vision of  suitable  nesting  places,  food,  and  water.  It  is  planned  in 
a  series  of  publications,  of  which  this  bulletin  relating  to  N^ortheast- 
em  United  States  (fig.  1)  is  the  first,  to  recommend  practicable 
methods  of  attracting 
birds  about  homes  in  the 
various  parts  of  tlie 
United  States.  Especial 
attention  will  be  given  to 
the  value  of  fruit-bearing 
shrubs  and  trees,  as  there 
is  available  less  informa- 
tion relating  to  these  as  a 
means  of  attracting  birds 
than  concerning  more 
widely  known  but  not 
more  important  measures, 
as  protection,  winter  feeding,  and  the  supplying  of  nesting  boxes  and 
water.  Furthermore,  the  last-named  measures  need  not  vary  so  much 
with  the  locality  as  does  choice  of  fruit-bearing  shrubs  and  trees. 

PEOTECTION. 

Protection  is  the  prime  requisite  for  increasing  the  number  of 
birds  in  any  area,  and  the  results  of  protection  are  in  direct  propor- 
tion to  the  amount  given.  Besides  insuring  birds  against  every  form 
of  persecution  by  human  kind,  we  must  defend  them  from  various 
natural  foes.    The  most  effectual  single  step  is  to  surround  the  pro- 
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poaed  bird  sanctuary  with  a  vermin-proof  fence  (fig.  2).  Such  & 
fence  should  prevent  entrance  either  by  digging  or  by  climbing,  but 
will  serve  its  greatest  use  if  it  can  not  be  climbed,  and  is  therefore 
cat-proof.  If  it  is  impracticable  to  build  an  impenetrable  fence,  th« 
next  best  device  is  to  put  guards  (fig.  3)  of  sheet  metal  on  all  nest- 
ing trees  and  on  poles  supporting  bird  houses.  This  should  be  done 
in  any  case  where  squirrels  or  snakes  are  likely  to  intrude,  as  it  is 
usually  impracticable  to  fence  out  these  animals.  Tree  guards 
should  be  6  feet  or  more  above  ground.  Attacks  by  hawks,  owls, 
crows,  jays,  or  other  enemies  are  best  controlled  by  eliminating 
the  destructive  individuals.  Those  who  wish  to  combat  English 
sparrows  will  find  full  directions  for  so  doing  in  Farmers'  Bulletin 
493,  "  The  English  Sparrow  as  a  Pest,"  by  Ned  Dearborn.  1912. 


Pio.  2. — Cst-proof  fence :  n,  With  barbed  wlfM :  6.  witli  loose  averbaiucliiK  nMtlnii. 
BREEDING  PLACES. 

Although  a  considerable  number  of  our  native  birds  build  their 
nests  on  the  ground,  the  majority  place  them  in  trees  or  shrubs,  either 
in  holes  or  on  the  limbs  or  in  crotches.  Shrubbery  and  trees  for 
nesting  sites,  therefore,  are  essential  for  making  a  place  attractive 
to  birds,  and  a  double  purpose  is  served  if  the  kinds  planted  are 
chosen  from  the  list  of  f  niit-bearing  species  given  further  on.  Shrubs 
should  be  allowed  to  form  thickets  and  should  be  pruned  back 
severely  when  young  so  as  to  produce  numerous  crotches. 

Constant  removal  of  old  trees  and  modern  tree-surgery  have  re- 
sulted in  a  great  diminution  in  the  number  of  tree  cavities,  the  natu- 
ral homes  of  most  of  our  hole-nesting  birds.  Fortunately  most  of 
these  birds  will  utilize  artificial  nest  cavities,  or  bird  houses.  The 
sizes  useful  for  various  birds,  plans  for  making,  and  illustrations 
of  numerous  bird  boxes  are  given  in  Farmers'  Bulletin  C09, 
"  Bird  Houses  and  How  to  Build  Them,"  by  Ned  Dearborn,  1914. 
The  most  common  errors  in  putting  out  bird  houses  are  choosing 
poor  locations  and  supplying  too  many  boxes.  A  bird  house  in  a 
bald,  glaring  location  is  not  nearly  so  likely  to  attract  tenants  as 
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one  in  a  partially  shaded  place.  Martins,  only,  prefer  a  house  stand- 
ing apart  from  trees.  Entrances  to  boxes  should  be  sheltered  by 
projecting  roofs  and  should  face  away  from  the  prevailing  wind 
and  rain  storms. 

All  bird  houses  should  be  constructed  so  that  the  interior  may 
easily  be  examined  and  cleaned.  This  Is  not  only  important  to 
permit  last  year's  rubbish  to  be  thrown  out,  but  is  necessary  in  mui-li 
of  the  area  for  which  the  present  bulletin  is  written  to  fai^ilitate 
inspection  for  gypsy-moth  egg  masses  and  cocoons. 

As  a  rule  birds  do  not  like  being  crowded,  and  if  a  place  is  studdi'ti 
with  bird  houses  only  a  few  of  them  will  be  occupied.     Birds  not 
only  do  not  want  bird  neighbors  too  near,  but  they  are  impatient 
of  human  meddling,  and  therefore  should  be  granted  as  much  pri- 
vacy as  possible  during  the 
actual    incubating   and 
brooding.      Nests   built   in 
shrubbery   are   especially 
likely  to  come  to  a  bad  end 
if  the  birds  are  frequently 
disturbed. 

If  we  would  protect 
ground  -  nesting  birds,  as 
bobolinks,  meadowlarks, 
and  bobwhites,  grass  in  the 
nesting  fields  must  not  be 
cut  during  the  breeding 
season. 

WATER  SUPPLY. 

Nothing  has  a  more  po-  „     „ 

^  .*^  Fic.  3.— Tree  gu.urlH 

tent    attraction    for    birds 

during  hot  weather  than  drinking  and  bathing  places.  The  birds' 
water  supply  should  be  a  pool  not  more  than  a  few  inches  deep,  the 
bottom  sloping  gradually  upward  toward  the  edge.  Both  bottom 
and  edge  should  be  rough,  so  as  to  afford  a  safe  footing.  A  giant 
pottery  saucer  (fig.  4,  a)  is  an  excellent  device,  or  the  pool  may  be 
made  of  concrete,  or  even  metal,  if  the  surface  be  coughened  (fig. 
4,  h).  The  bird  bath  may  be  elevated,  or  on  the  ground  if  on  an  open 
space  where  skulking  enemies  can  not  approach  too  near. 

A  water  supply  is  appreciated  in  winter  as  well  as  in  summer. 

FOOD. 

Food  supply  is  the  vital  factor  in  bird  life  and  the  most  important 
single  offering  we  can  make  in  our  efforts  to  attract  birds.  It  is  im- 
portant to  note  that  an  ample  supply  of  food  prior  to  and  during  the 
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nesting  season  tends  to  increase  the  number  of  eggs  laid  and  also  the 
number  of  broods  in  a  season.  Bird  food  may  be  supplied  in  two 
ways — by  planting  trees,  shrubs,  and  herbs  which  produce  seeds  or 
fruits  relished  by  birds,  and  by  exposing  food  in  artificial  devicea 
The  most  familiar  phase  of  the  latter  method  is  winter  feeding. 

ARTIFICIAL   FOOD   SUPPLY. 

During  the  season  when  the  natural  food  supply  is  at  its  lowest  ebb 
birds  respond  most  readily  to  our  hospitality.     Winter  feeding  has 

become  very  popular,  and  the 
result  has  been  to  bring  about 
better  understanding  between 
birds  and  human  kind. 

The  winter  foods  commonly 
used  include  suet  or  other  fat, 
pork  rinds,  bones  with  shreds  of 
meat,  cooked  meats,  meal  worms, 
cut-up  apples,  birdseed,  buck- 
wheat, crackers,  cnunbs,  coconut 
meat,  cracked  corn,  broken  dog 
biscuits  or  other  bread,  hemp 
seed,  millet,  nut  meats  of  all 
kinds  (especially  peanuts),  whole 
or  rolled  oats,  peppers,  popcorn, 
pumpkin  or  squash  seeds,  raw  or 
boiled  rice,  sunflower  seeds,  and 
wheat. 

The  methods  of  making  these 
supplies  available  to  birds  are  as 
varied  as  the  dietary  itself.  A 
device  very  commonly  used  is  the 
food  tray  or  shelf  (figs.  5  and  6). 
This  may  be  put  on  a  tree  or  pole, 
by  a  window  or  at  some  other  point  about  a  building,  or  strung  upon 
a  wire  or  other  support  on  which  it  may  be  run  back  and  forth.  The 
last  device  is  useful  in  accustoming  birds  to  feed  nearer  and  nearer 
a  comfortable  observation  point  A  fault  with  food  shelves  is  that 
wind  and  rain  may  sweep  them  clean  and  snow  may  cover  the  food. 
These  defects  may  be  obviated  in  part  by  adding  a  raised  ledge  about 
the  margin  or  by  placing  the  shelf  in  the  shelter  of  a  wall  or  shield- 
ing it  with  evergreen  branches  on  one  or  more  sides. 

Feeding  devices  not  affected  by  the  weather  are  preferable.  An 
excellent  one  is  a  coconut  with  a  hole  bored  in  one  end.  (Fig.  7. )  The 
cavity  is  filled  with  chopped  suet  and  nuts  or  other  food  mixture,  and 


Fig.  4. — Bird  baths  :  a,  Pottery  ;  6,  metal 
OP  concrete. 
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the  nut  is  suspended  by  a  wire  from  a  limb.    The  size  of  the  bole 
regulates  the  character  of  the  guests ;  if  small,  large  birds  can  not 
gobble  the  supply,  and  the  coconut  meat  a^  well  as  the  stuffing  is 
eaten.     Cans  with  small  openings  may 
be  substituted  for  coconuts.    Food  bas- 
kets of  any  desired  size  made  of  wire 
netting  or  a  metal  grating  may  be  hung 
up  or  fastened  to  the  trunk  of  a  tree. 
Food  mixtures  in  melted  fat  may  be 
poured  into  holes  made  in  a  branch  or 
piece  of  timber  (fig.  8)  or  in  cracks  of 
bark  or  over  evergreen  branches.     All 
of  these  devices  minimize  or  obriate  the 
disturbing  effects  of  stormy  weather. 

More  elaborate  apparatus  for  the  same 
purpose    comprises    various    forms    of 


Pill,  6.— Food  tr»7. 

food  hoppers  and  food 
houses.  The  food  hop- 
pers (fig.  9)  in  common 
use  for  domestic  fowls 
are  adapted  to  the  feed- 
ing of  birds,  and  some 
special  forms  are  now 
manufactured  for  wild 
birds. 

The  food  house  is  a 
permanent  structure, 
with  solid  roof,  and 
glass  on  one  or  more 
sides  to  permit  observa- 
tions. (Fig.  10.)  The 
food  trays  it  contains  are 
P.O.  6.-Focd  sbeif.  entirely    sheltered    from 

the  weather.  In  one  style  this  result  is  obtained  by  mounting  the 
house  on  a  pivot  and  furnishing  it  with  vanes  (fig.  11)  which  keep 
the  open  side  always  away  from  the  wind. 
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Qame  birds  and  sparrows  may  be  provided  with  feeding  plucee 
by  erecting  low  hutches  or  making  wigwamlike  shacks  of  com  or 
grain  sheaves  under  which  food  may  be  scattered.  The  opening 
should  be  to  the  south. 

Those  who  desire  to  have  birds  about  their  homes  should  not  feel 
that  their  power  tn  attract  them  is  gone  when  winter  is  over.  Winter 
feeding  easily  passes  into  summer  feed- 
ing, and  experience  proves  that  some 
birds  gladly  avail  themselves  through- 
out the  year  of  this  easy  mode  of  get- 
ting a  living. 

NATtlKAL  FOOD  BUPPLT. 

We  have  thus  far  considered  ways 
of  feeding  birds  tidbits  we  oureelves 
have  gleaned.  We  may  feed  them  by 
another  method,  by  cultivating  their 
natural  food  plants  and  allowing  them 
to  reap  the  hanest  in  their  own  way. 

Less  has  been  done  in  this  respect 
for  the  true  seed-eating  birds  than  for 
those  fond  of  pulpy  fruits.  The  reason 
is  obvious,  however.  Our  seed-eating 
birds  largely  patronize  weeds,  which 
we  do  not  wish  to  cultivate,  while  the 
FiQ.  7.— cocoaut  larder.  fruit  eaters  depend  upon  many  plants 

which  we  hold  in  such  esteem  for  their  ornamental  value  that  they 

are  generally  cultivated. 

PEEDlIfa    BiOilD-BATlNa  BIBDB. 

Something  can  be  done  to  attract  the  seed  eaters  about  onr  htHoes, 
however.     A  number  of  commonly  cultivated  annual  plants,  belong- 


FiQ.  8. — FeedlilK  stick, 


ing  to  the  same  groups  as  those  upon  which  the  birds  feed  extensively 
in  nature,  produce  good  crops  of  seeds.  These  plants,  being  depend- 
ent upon  cultivation,  can  be  used  without  fear  that  they  will  become 
pests.  The  following  are  suggested  for  the  purpose:  Prince's 
feather   {Amaranthua  cruentua),  love  lies  bleeding   (A.  caudatvs). 
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Pro.  9. — Food  hopper  (roof  detachable). 


astei*s,  calandrinias,  blessed  thistle  (Carduus  benedictua)^  centaureaa, 

California   poppies    {Eachscholtzia)^   sunflowers;   tarweed    {Madia 

elegana)^  forget-me-nots, 

Polygonum  orientale  and 

P,    sachalinense,    Por- 

tttlcwaj  Silene^  and  sugar 

cane  (sorghum  varieties). 
The  various  millets  are 

relished  by   nearly   all 

seed-eating  birds.    Com- 
mon   millet     (Panicum 

vtiliaceum) ,     Japanese 

millet  or  barnyard  grass 

{EchiThochZoa  crus-galli)^ 

and    German    millet    or 

Hungarian  grass    {Seta- 

ria  italica)   are  for  sale 

by   most   seedsmen,   and 

should  be   planted   in 

abundance  by   those   wishing  to  attract  granivorous  birds.     The 

height  and  stiffness  of  stalk  of  varieties  of  sorghum  should  make 

these  abundant  seeders  valuable  in  winter.    Japanese  millet  holds  its 

seeds  well,  and,  if  planted 
thickly  where  it  can  grow  up 
through  a  horizontal  lattice 
work,  makes  a  valuable  cover 
and  feeding  place  for  winter 
birds.  Canary  grass  (Phalaris 
canariensis)  Sind  various  species 
of  Pennisetum  also  are  good  for 
seed-eating  birds. 

Alders  and  birches  bear  in 
their  numerous  cones  a  supply 
of  seeds  which  are  eagerly 
sought  for  by  redpolls,  siskins, 
and  goldfinches  during  the  win- 
ter. We  can  cater  to  still  an- 
other group  of  birds  by  planting 
ashes  and  box  elders.  The 
winged  fruits  of  these  trees  are 
opened  and  the  seeds  eaten  by 
pine  and  evening  grosbeaks,  the 

visits  of  these  birds  being  largely  regulated  by  the  supply  of  this  kind 

of  food.    Larches,  pines,  and  other  conifers  are  attractive  to  crossbills 

as  well  as  to  some  of  the  species  just  mentioned. 


Pio.  10. — Food  hoote. 
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FEEDING   FBIHT-EATING    BIBD8. 

Feeding  fruit-eating  birds  is  best  accomplished  by  planting  se- 
lected species  of  fruit-bearing  shrubs  and  trees.  The  species  listed  in 
Table  1  are  selected  from  a  much  larger  number  which  are  known  lo 
be  favorites  with  fruit-eating  birds.    Various  considerations  have 

influenced  choice,  as  ornamental 
value,  earliness,  lateness,  or  length  of 
fruiting  season,  and  especially  avail- 
ability of  the  plants  through  ordi- 
nary channels  of  trade.  The  data  on 
fruiting  season  have  been  compiled 
from  the  principal  herbaria  of  New 
York  and  New  England,  with  a  few 
additions  from  other  sources.  Alfred 
Rehder  and  other  members  of  the 
staff  of  the  Arnold  Arboretum,  and 
C.  C.  Laney,  of  the  Rochester  Board 
of  Park  Commissioners,  have  made 
valuable  suggestions  concerning  the 
list. 

The  fruiting  seasons  indicated  in- 
clude the  earliest  and  latest  dates 
recorded  for  New  York  and  New 
England.  Hence  it  can  not  be  ex- 
pected that  fruit  will  be  available  in 
any  one  locality  throughout  the  entire  bearing  season  of  a  plant, 
unless  a  large  number  are  set  out  and  in  a  variety  of  situations. 
Purchasers  may  obtain  information  from  nursery  catalogues  as  to 
where,  when,  and  how  to  plant.'  Notes  on  species  which  may  be 
substituted  for  some  of  those  in  the  main  list,  and  other  comments^ 
follow  the  table. 


Fio.  11. — Food  bouse  on  pivot. 
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Notes  on  the  foregoing  list, 

Bayberry.  Usual  trade  name  is  Myrica  cerifera, 

Hackberry.  Fruit  scarce  in  late  May  and  June.     Geltis  serrata,  O.  bungeama^ 

or  C,  nUssissippiensis  may  be  substituted. 
Mulberry.  Moms  tatarica  may  be  used. 
Pokeweed.  Iiet  It  grow  through  shrubs  or  a  trellis  which  will  support  It  in 

winter. 
Barberry.  Berheris  amurensis,  B,  aristata,  B.  regeliana,  and  B,  rehderiana  are 

good  substitutes.    The  universally  planted  B.  thunhergi  seems  to  be  of  very 

little  value  as  bird  food. 
Sassafras.  Appears  in  most  catalogs  as  8,  officinale  or  8.  sassafras. 
Flowering  apple.  The  following  may  be  substituted:  P.   haccata^  P.  halliana, 

P.  parkmanni,  P,  sargentii,  and  P.  toringo. 
Chokeberry.  Often  called  Pyrus  or  Aronia  nigra.    P.  arbutifolia,  another  native 

species,  retains  its  fruit  Just  as  long,  but  the  fruit  becomes  very  dry  toward 

the  end  of  the  season. 
Cherry.  Prunus  cerasifera,  P.  fruticosuSj  P.  japonica  pendvla,  P.  sargentii,  and 

P,  tomentosa,  all  introduced,  are  worth  adding. 
Sumac.  Rhus  copallina  or  R.  hirta  (typhina)  may  be  substituted  for  R.  glabra. 
Juneberry.  Amelanchier  canadensis^  sold  by  nurserymen,  is  a  composite  speciea 

Several  species  are  now  recognized,  among  which  A.  laevis  is  a  notably  early 

fruiter  and  A.  sanguinea  a  late  one.    Some  fruit  of  juneberries  occasionally 

hangs  much  later  than  the  season  indicated,  but  in  very  dry  condition. 
Thoma  The  species  recomm^ided  are  those  usual  in  the  tradg.     So  far  as 

desirability    is    concerned    many    native    species    could    be    substituted. 

Gotoneasters,  such  as  C  coccinea,  C.  horizqntalis,  C.  microphylla,  C.  ro- 

tundifolia,  and  G.  tomentosa,  may  also  be  used. 
Strawberry.  Often  called  Fragaria  vesca  var.  americana,     F.  virginiana  is  a 

fair  substitute.    Little  dealt  In;  must  usually  be  transplanted  from  woods 

and  fields. 
Blackberry.  Rubus  tri/lorus  Is  frequently  called  /?.  americanus. 
Rose.  All  native  species  have  persistent  fruit.    The  small-fruited  ones  are  best 

for  birds.    Rosa  Carolina  and  R,  nitida  are  suitable  for  low  grounds;  and 

R.  humilis  (sometimes  ci^led  virginiana)  and  R.  setigera  may  be  planted 

in  drier  places.    R.  nUcrantha  and  R.  multiflora  are  among  the  best  intro- 
duced roses. 
Black  alder,  flex  laevigata  may  be  used  instead  of  /.  verticillata.    I.  serrata  Is 

a  good  introduced  species. 
Mountain  holly.  Drops  most  of  its  berries  In  the  fall;  only  a  few  perslat 

throughout  the  season  indicated. 
Bittersweet.  Celastrus  orbiculatus^  introduced,  may  be  used. 
Buckthorn.  Rhamnus  dahurica  is  equally  good. 
Virginia  creeper.  Often  sold  under  the  names  Ampelopsis  and  Parthenoeissus. 

A.  heterophylla  and  P.  vitacea  may  be  substituted. 
Wild  pepper.  Hippophae  rhamnoides  may  replace  it,  especially  along  coasL 
Oleaster.  Elaeagnus  longipes,  E.  multiflora,  E.   parviflora,  and  E.   umbellata 

also  are  good. 
Buffalo  berry.  Shepherdia  (Lepargyrea)  argentea,  the  true  buffalo  berry,  fur- 
nishes good  bird  food. 
Dogwood.  Comus  paniculata  (candidissima) ,  native,  and  O.  alba  and  0.  sam- 

guinea,  introduced,  are  worthy  substitutes. 
Huckleberry.  Oaylussacia  baccata  is  often  sold  as  Gf.  resinosa. 
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Blueberry.  Any  specleB  may  be  substitoted. 

Cranberry.  Generic  name  often  given  as  Ompcoocua, 

Privet  Ligustrum  acumHiatutn,  L,  amurense,  L.  cUiatum,  L,  ibota,  and  L.  mioro- 

carpum,  all  Introdnced,  are  equally  good.     Must  not  be  clipped;   berries 

borne  on  outer  twigs, 
Purpleberry.  Variety  japonica  is  tbe  bardy  form. 
Honeysuckle.  Lonicera  glduca,  L.  canadensis,  L.  oblonffifolia,  and  L.  sen^er- 

virens,  native,  and  L.  maackiij  introduced,  may  be  substituted. 
Snowberry.  8i/mpJioricarpu8  occidentalis  is  just  as  good. 

Virbumum.  V,  dentatutn,  native,  and  V,  sieboldU^  introduced,  are  worth  adding. 
Elder.  8ambucus  nigra,  Introduced,  also  is  valuable 

PROTECTING  CULTIVATED  FRUITS. 

Birds  devour  cultivated  fruit  principally  because  the  processes 
of  cultivation  diminish  the  wild  supply.  The  presence  of  wild 
fruit  in  a  locality  always  serves  to  protect  domestic  varieties,  espe- 
cially when  the  wild  trees  or  shrubs  are  of  the  same  kind  as  the 
cultivated  ones  and  ripen  earlier. 

Table  2  shows  in  a  graphic  way  the  species  which  may  be  used  to 
protect  the  principal  classes  of  cultivated  fruits. 
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PLANTS  FOR  THE  SHORE. 

Where  the  coast  is  rocky  and  the  soil  of  ordinary  character,  con- 
ditions are  little  different  from  those  inland,  and  except  in  relation 
to  exposure  there  need  be  no  especial  preference  given  in  the  choice 
of  plants.  It  is  worth  mentioning,  however,  that  several  trees  and 
shrubs  are  better  adapted  to  withstand  the  winds  so  prevalent  on  the 
coast.  These  include  three  species  of  juniper  {Juniperus  com/munis^ 
J.  horizontalis^  and  /.  virginiana) ,  common  barberry,  English  thorn, 
hybrid  crabapple,  European  and  American  mountain,  ashes,  smooth 
and  staghom  sumacs,  privets,  buckthorn,  and  red-berried  elder. 
Where  the  soil  is  chiefly  sand,  and  that  often  shifting,  conditions 
are  not  suited  to  many  plants.  Selection  may  be  made,  however, 
from  the  following,  all  of  which  are  known  to  thrive  in  such  sur- 
roundings : 

For  seed  eaters. — Beach  grass  {Ammophila  arenaria  and  Calamo- 
vUfa  longifolia)^  Polygonum,  sachalinense,  and  sunflower. 

For  fniit  eaters. — Bayberry  (Myrica  cerif era)  ^  sea  hxickthom  {Hip- 
pophat  rhamnoides)  J  sand  cherry  (Prunics  pumila  or  P.  cuneata)^ 
beach  plum  {Prunus  mantima),  cranberries,  and  bearberry  {Arc- 
tostaphylos  uva-ursi). 

[The  Biological  Survey  will  be  pleased  to  receive  information 
supplementary  to  that  here  given  regarding  any  plants  that  actual 
trial  has  shown  to  be  valuable  as  bird  food,  and  their  fruiting 
seasons.] 


WISHINGTON  :   OOTBRNlfSNT  PBINTINO    OFFICB  :    19U 


BIRDS  appeal  strongly  to  the  interests  and  affec- 
tions of  mankind.  Not  only  do  they  charm  by 
their  neat  forms,  harmonious  colors,  sprightly 
actions,  and  usually  pleasing  notes,  but  they  have 
an  even  more  important  claim  upon  our  esteem 
because  of  their  great  economic  value. 

Birds  feed  upon  practically  all  insect  pests.  They 
are  voracious,  able  to  move  freely  from  place  to 
place,  and  exert  a  steady  influence  in  keeping  down 
the  swelling  tide  of  insect  life. 

For  economic  as  well  as  for  esthetic  reasons,  there- 
fore, an  effort  should  be  made  to  attract  and  protect 
birds  and  to  increase  their  numbers.  Where  proper 
measures  of  this  kind  have  been  taken  an  increase 
of  several  fold  in  the  bird  population  has  resulted, 
with  decreased  losses  from  depredations  of  injurious 
insects. 

This  bulletin  is  one  of  a  series  intended  to  describe 
the  best  methods  of  attracting  birds  in  various  parts 
of  the  United  States,  especially  by  providing  a  food 
supply  and  other  accessories  about  the  homestead. 
The  area  to  which  it  is  adapted  is  shown  by  the  map 
on  page  1. 
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THE  means  of  increasing  the  number  of  birds  abdut  the  ^^riie^e 
few  and  simple.  They  comprise  adequate  protedtien  -and  the 
provision  of  suitaole  nesting  places,  food,  and  water.  The  Bureau 
of  Biological  Survey  is  preparing  a  series  of  publications,  of  which 
this  bufletin  relating  to 
northeastern  United  l^ates 
(fig.  1)  is  one,*  to  recom- 
mend practicable  methods 
of  attracting  birds  about 
homes  in  the  various  parts 
of  the  United  States.  Espe- 
cial attention  will  be  given 
to  the  value  of  fruit-bear- 
ing shrubs  and  trees,  as  less 
information  relating  to 
these  as  a  means  of  attract- 
ing birds  is  available  than 
concerning  more  widely 
known  but  not  more  im- 
portant measures  like  pro- 
tection, winter  feeding,  and 
the  supplying  of  nesting  boxes  and  water.  Furthermore,  the  last- 
named  measures  need  not  vary  so  much  with  the  locality  as  does 
choice  of  fruit-bearing  shrubs  and  trees. 

PROTECTION 

• 

Protection  is  the  prime  requisite  for  increasing  the  number  of 
birds  in  any  area,  and  the  results  of  protection  are  in  direct  propor- 
tion to  its  thoroughness.  Besides  being  insured  against  every  form  of 
persecution  by  human  kind,  birds  must  be  defended  from  various 

*  other  bulletins  in  the  series  now  available  are  Farmers'  Bulletin  760,  relating  to  the 
Northwestern  States ;  844.  to  the  Middle  Atlantic  States ;  012,  to  the  East  Central  States ; 
and  (for  general  distribution)  1456,  on  Homes  for  Birds,  and  1644,  on  Local  Bird  Refuges. 


FiouRB  1. — Map  of  the  United  States,  the  area  con- 
taining the  number  of  this  bulletin,  621,  showing 
the  territory  to  which  this  publication  applies. 
Similar  bulletins  have  been  prepared  for  other 
sections,  as  indicated  by  the  numoera 
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natural  foes.  The  most  effectual  single  step  is  to  surround  the  pro- 
posed bird  sanctuary  with  a  vermin-proof  leiice.  (Fig.  2.)  Such  a 
fence  ^ould  prevent  entrance  either  by  digmng  or  by  climbing,  but 
will  serve  its  greatest  use  if  it  can  not  be  climoed,  and  is  therefore 
cat  proof.*   For  this  purpose  the  erect  part  of  the  fence  aboveground 


FiQDu  2. — Cat-praol  fence :  a.  With  barbed  wire ;  b,  with  loose  overhanglDg  netUng 

should  be  6  feet  high,  and  the  weave  should  not  be  more  than  1^- 
inch  mesh.  The  overhang  should  be  2  feet  wide,  and  if  strung  wim 
wires  these  should  be  not  more  than  ly^  inches  apart.  If  it  is  im- 
practicable to  build  an  impenetrable  fence,  the  next  best  device  is  to 
put  guards  (fig.  3)  of  sheet  metal  on  all  nesting  trees  and  on  poles 
supporting  bird  houses. 
This  should  be  done  in  any 
case  where  squirrels  or  snakes 
are  likely  to  intrude,  as  it  is 
usually  impossible  to  fence 
out  these  animals.  Tree 
guards  should  be  6  feet  or 
more  above  ground.  Attacks 
by  hawks,  owls,  crows,  jays, 
or  other  enemies  are  best  con- 
trolled by  eliminating  tiie  de- 
structive individuals.  Those 
who  wish  to  combat  Kngli^ 
sparrows  will  find  full  direc- 
tions for  so  doing  in  Leaflet 
61,  English  Sparrow  Control. 

BRBBDING  PLACES 

Although    a    considerable 
FiavBB  3.— Tree  gaaniH  number  of  our  native  birds 

build  their  nests  on  the 
ground,  the  majority  place  them  in  trees  or  shrubs,  either  in  holes 
or  on  the  limbs  or  in  tne  crotches.  Shrubbery  and  trees  for  nesting 
sites,  therefore,  are  essential  for  making  a  place  attractive  to  birds, 
and  a  double  purpose  ia  served  if  the  kinds  planted  are  chosen  from 
the  list  of  fruit-oearing  species  given  further  on.    Shrubs  should 

s  obtalDcd  fcom  Vurmen'  Bulletin 
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be  allowed  to  form  thickets  and  should  be  pruned  back  severely  when 
young  so  as  to  produce  numerous  crotches. 

Modem  tree  surgery  and  constant  removal  of  old  trees  have  re- 
sulted in  a  great  dimunition  in  the  number  of  tree  cavities,  the  natu- 
ral homes  of  most  of  our  hole-nesting  birds.  Fortunately,  most  of 
these  birds  will  utilize  artificial  nest  cavities  or  bird  houses.  All 
truly  interested  in  the  welfare  of  birds  will  see  that  plenty  of  bird 
boxes  are  available ;  it  is  better  to  do  this  than  to  lament  the  passing 
of  our  interesting  hole-dwelling  species.  The  sizes  useful  for  various 
birds,  plans  for  making,  and  illustrations  of  numerous  bird  boxes 
are  given  in  Farmers'  Bulletin  1456,  Homes  for  Birds.  Styles  of 
bird  houses  may  be  almost  endlessly  varied.  These  structures  may 
be  improvised  by  anyone,  but  they 
may  be  purchased  also  from  numer- 
ous dealers.  A  bird  house  needs 
only  partial  shade,  and  houses  on 
poles  usually  are  taken.  Martins 
prefer  a  house  standing  apart 
from  trees.  These  are  our  only 
birds  occupying  colony  houses; 
homes  for  otner  birds  should  have 
one  room  only.  Entrances  to 
boxes  should  be  sheltered  by  pro- 
jecting roofs,  and  should  face 
away  from  the  prevailing  wind 
and  rainstorms. 

All  bird  houses  should  be  con- 
structed so  that  the  interior  may 
easily  be  examined  and  cleaned. 
This  is  not  only  important  to  per- 
mit  last  year's  rubbish  to  be  thrown 
out,  but  is  necessary  in  much  of 
the  area  for  which  the  present  bul- 
letin is  written  to  facilitate  inspec- 
tion for  gipsy-moth  egg  masses  and 
cocoons. 


■.%3^^^s^8S 


It  is  best  to  clean  out  bird  houses    ^^um    4.-Blrd    baths  :c     Pottery  ;    ft, 
•.  1  1,1.  .  1  metal  or  concrete 

after  every  brood;  this  not  only 

invites  reoccupation  of  the  box  but  rids  it  of  parasites.  To  destroy 
thoroughly  the  latter,  application  of  a  strong  disinfectant  is  re- 
quired. Birds  as  a  rule  not  only  do  not  want  bird  neighbors  too 
near,  but  they  are  impatient  of  human  meddlinff,  and  therefore 
should  be  granted  as  much  privacy  as  possible  during  the  actual 
incubating  and  brooding.  Nests  built  in  shrubbery  are  especially 
likely  to  come  to  a  bad  end  if  the  birds  are  frequently  disturbed. 

If  ground-nesting  birds^  as  bobolinks,  meadowlarks,  and  bobwhites, 
are  to  be  protected,  grass  in  the  nesting  fields  must  not  be  cut  during 
the  breeding  season. 

WATER  SUPPLY 

Nothing  has  a  more  potent  attraction  for  birds  during  hot  weather 
than  driiiing  and  batning  places.  The  birds'  water  supply  should 
be  a  pool  not  more  than  a  few  inches  deep,  the  bottom  sloping  gradu- 
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ally  upward  toward  the  edge.  Both  bottom  and  edge  should  be 
rough,  so  as  to  afford  a  safe  footing.  A  giant  pottery  saucer  {Gg. 
4,  a)  is  an  excellent  device,  or  the  pool  may  be  made  of  concrete  or 
even  metal,  if  the  surface  be  roughened  or  covered  with  gravel  (fi^. 
4,  6).  The  bird  bath  may  be  elevated,  or  it  may  be  on  the  ground  if 
in  an  open  space  where  skulking  enemies  can  not  approach  too  near.  ■ 

A  water  supply  is  appreciated  in  winter  as  well  as  in  summer. 
If  running  water  can  not  be  provided,  that  supplied  should  be 
warmed  to  delay  freezing,  and  renewed  at  least  daily. 


FiaiBH  0. — Food  itKlt 
FOOD  SUPPLY 


Food  supply  is  the  vital  factor  in  bird  life  and  the  most  important 
single  offering  that  can  be  made  in  efforts  to  attract  birds.  It  is 
woHh  noting  that  an  ample  supply  of  food  prior  to  and  during  the 
nesting  season  tends  to  increase  the  number  of  eggs  laiH  and  also  the 
number  of  broods  in  a  season.  Insects  and  their  larvae  are  tlie 
principal  food  of  many  of  our  birds,  and  these  usually  are  sufficiently 
numerous.  On  game-bird  farms,  dense  growths  of  vegetation  are 
especially  developed  for  the  sake  of  the  insects  th&y  will  produce  to 
feed  the  young  birds.  Aside  from  insects,  bird  food  may  be  sup- 
plied in  two  ways — by  planting  trees,  shrubs,  and  herbs  which  pro- 
duce seeds  or  fruits  relished  by  birds,  and  by  exposing  food  in  artifi- 
cial devices.  The  most  familiar  phase  of  the  latter  method  is  winter 
feeding. 
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ARTIFICIAL  POOD 

During  the  season  when  the  natural  food  supply  is  at  its  lowest 
ebb  birds  respond  most  readily  to  our  hospitality.  Winter  feeding 
has  become  very  popular,  and  the  result  has  been  to  bring  about  bet- 
ter understanding  between  birds  and  human  kind. 

The  winter  foods  commonly  used  include  suet  or  other  fat,  pork 
rinds,  bones  with  shreds  of  meat,  cooked  meats,  meal  worms,  cut-up 
apples,  birdseed,  buckwheat,  crackers, 
crumbs,  coconut  meat,  cracked  corn, 
broken  dog  biscuits  or  other  bread,  hemp- 
seed,  millet,  nut  meats  of  all  kinds  (especi- 
ally peanuts),  whole  or  rolled  oats,  pep- 
pers, pop  com,  pumpkin  or  squash  seeds, 
raw  or  boiled  nee,  sunflower  seeds,  and 
wheat. 

The  methods  of  making  these  supplies 
available  to  birds  are  as  varied  as  the 
dietary  itself.  A  device  very  commonly 
used  IS  the  food  tray  or  shelf.  (Figs. 
5  and  6.)  This  may  "be  put  on  a  tree  or 
pole,  by  a  window  or  at  some  other  point 
about  a  building,  or  strung  upon  a  wire 
or  other  support  wi  which  it  may  be  run 
back  and  forth.  The  last  device  is  useful 
in  accustoming  birds  to  feed  nearer  and 
nearer  a  comfortable  observation  point. 
A  fault  with  food  shelves  is  that  wind 
and  rain  may  sweep  them  clean  and  snow 
may  cover  the  food.     These  defects  may 

be  obviated  in  part  by  adding  a  raised        Fiavn  t.— Cocoout  larder 
ledge  about  the  margin  or  by  placing  the 

shelf  in  the  shelter  of  a  wall  or  shielding  it  with  evergreen  branches 
on  one  or  more  sides. 

Feeding  devices  not  affected  by  the  weather  are  preferable.  An 
excellent  one  is  a  coconut  with  a  hole  cut  in  one  end.  (Fig.  7.)  The 
cavity  is  filled  with  chopped 
Buet  and  nuts  or  other  food 
mixture,  and  the  nut  is  sus* 
pended  by  a  wire  from  a  limb. 
The  size  of  the  hole  regu- 
lates   the    character  of  the 

FiaiHE  a.-FWdins  stick  gyggjg.    jf    gjjjj^ij^   i^j.gg  IjJ^^ 

can  not  gobble  the  supply.  The  coconut  meat  as  well  as  the  stuffing 
is  eaten. 

Cans  with  small  openings  may  be  substituted  for  coconuts.  Food 
baskets  of  any  desired  size  made  of  wire  netting  or  a  metal  grating 
may  be  hung  up  or  fastened  to  the  trunk  of  a  tree.  Food  mixtures 
in  melted  fat  may  be  poured  into  holes  made  in  a  branch  or  s6ck 
(fig.  8)  or  in  cracks  of  bark  or  over  evergreen  branches.  All  of  these 
devices  minimize  or  obviate  the  disturbing  effects  of  stormy  weather. 

More  elaborate  apparatus  for  the  same  purpose  comprises  various 
forms  of  food  hoppers  and  food  houses.    The  food  hoppers  (figs.  6 
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and  9)  in  eommon  use  for  domestic  fowls  are  adapted  to  the  feeding 
of  birds,  and  some  special  forms  are  now  manufactured  for  wild 
birds. 

The  food  house  is  a  permanent  structure,  with  solid  roof,  and  glass 
on  one  or  more  sides  to  permit  observations.  (Fig.  10.)  The  food 
trays  it  contains  are  entirely  sheltered  from  the  weather.  In  one 
style  this  result  is  obtained  by  mounting  the  house  on  a  pivot  and 
furnishing  it  with  vanes  (fig.  11)  which  if  large  enough  keep  the 
open  side  always  from  the  wind. 

Game  birds  and  sparrows  may  be  provided  with  feeding  places  • 
by  erecting  low  hutches  or  making  wigwamlike  shocks  of  com^  or 
grain  sheaves  under  which  food  mayl>e  scattered.  The  opening 
should  be  to  the  south. 

Those  who  desire  to  have  birds  about  their  homes  should  not  feel 
that  their  power  to  attract  them  is  gone  when  winter  is  over.  Winter 
feeding  easily  passes  into  summer  feeding,  and  experience  proves  that 
some  birds  gladly  avail  themselves  throughout  the  year  of  this  easy 
mode  of  getting  a  living. 

NATURAL  FOOD 

Ways  of  feeding  birds  tidbits  which  we  have  gleaned  have  been 
considered.  They  may  be  fed  by  another  method,  by  cultivating 
their  natural  food  plants  and  allowing  them  to  reap  the  harvest  in 
their  pwn  way.* 

Less  has  been  done  in  this  respect  for  the  true  seed-eating  birds 
than  for  those  fond  of  pulpy  fruits.  The  reason  is  obvious,  however. 
Our  seed-eating  birds  largely  patronize  weeds,  which  we  do  not  wish 
to  cultivate,  while  the  fruit  eaters  depend  u{>on  many  plants  which 
are  held  in  such  esteem  for  their  ornamental  value  that  they  are 
generally  cultivated. 

FEEDING   SEED-EATING  BIBDS 

Something  can  be  done,  however,  to  attract  the  seed  eaters  about 
our  homes.  A  number  of  commonly  cultivated  annual  plants,  be- 
lon^ng  to  the  same  groups  as  those  upon  which  the  birds  feed  ex- 
tensively in  nature,  produce  good  crops  of  seeds.  These  plants,  being 
dependent  upon  cultivation,  can  be  used  without  fear  that  they  will 
become  pests.  The  following  are  suggested  for  the  purpose :  Princes- 
feather  {Amaranthu8  cruentus)^  love  lies  bleeding  {A.  oaudatus)^ 
asters,  calandrinias,  blessed  thistle  (Cardims  ienedictics) ^  centaureas, 
California  poppies  (Eschscholtzia),  sunflowers,  tarweed  {Madia 
eleffcms)^  forget-me-nots,  Polygonum  orient  ale  and  P.  sasfvaHnense, 
Portulaca,  Silene,  and  sugarcane  (sorghum  varieties). 

The  various  millets  are  relished  by  nearly  all  seed-eating  birds. 
Common  millet  {Panicwn  mdliaceum)  .jR^anese  millet  or  barnyard 
grass  (Echinochloa  erus-galli),  and  German  millet  or  Hungarian 
grass  (Setaria  italiea)  may  be  obtained  from  most  seedsmen,  and 

•See  also  Biological  Survey  mimeographed  Leaflet  Bi-1090,  Winter  Feeding  of  Upland 
Game  Birds ;  copies  will  be  furnished  by  the  Bureau  of  Biological  Survey  on  request. 

*The  Bureau  of  Biological  Survey  will  be  pleased  to  receive  information  supplementary 
to  that  given  in  this  bulletin  regarding  any  plants  shown  by  actual  trial  to  be  valuable 
aS'  bird  food,  and  tbehr  fruiting  seasons. 
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should  be  planted  in  abundance  by  those  wishing  to  attract  graniv- 
orous  birds.  The  height  and  stiffness  of  stalk  of  varieties  of  sor- 
ghum should  make  these  abundant  seeders  valuable  in  winter.  Jap- 
anese millet  holds  its  seeds  well  and,  if  planted  thickly  where  it  can 
grow  up  through  a  horizontal  lattice  work,  makes  a  valuable  cover 
and  feeding  place  for  winter  birds.  Canary  grass  {Phalaris  ccmari- 
ensis)  and  various  species  of  Pennisetum  also  are  good  for  seed- 
eating  birds. 

Alders  and  birches  bear  in  their  numerous  cones  a  supply  of  seeds 
which  are  eagerly  sought  for  by  redpolls,  siskins,  and  goldfinches 
during  the  winter.  Still  another  group  of  birds  may  be  catered  to 
by  planting  ashes  and  box- 
elders.  The  winged  fruits 
of  these  trees  are  opened 
and  the  seeds  eaten  by  pine 
and  evening  grosbeaKs,  the 
visits  of  these  birds  being 
largely  regulated  by  the 
supply  of  this  kind  of  food. 
Larches,  pines,  and  other 
conifers  are  attractive  to 
crossbills  as  well  as  to  some 
of  the  species  just  men- 
tioned. 


Fna>INO  FRUIT-EATINO  BIRDS 


^^^:!iiiiilli-i 


FiouRB  9. — Food  hopper  (roof  detachable) 


Feeding  fruit-eating 
birds  is  best  accomplished 
by  planting  selected  species 
of  fruit-bearing  shrubs 
and  trees.  Through  late  spring  and  summer  there  is  usually  an 
abundance  of  insect  food  in  addition  to  fruit  enough  for  all  the 
birds.  So  far  as  fruit  alone  is  concerned,  fall  is  the  season  of  over- 
flowing abundance;  in  winter  the  supply  gradually  decreases,  and 
late  winter  and  early  spring  are  the  seasons  of  actual  scarcity.  This 
is  the  critical  time  of  year  for  many  birds,  and  a  plentiful  supply 
of  wild  fruit  will  tide  them  over.  Fortunately,  everywhere  in  the 
United  States  there  are  some  fruits  that  persist  until  there  is  no 
longer  any  need  for  them.  If  enough  are  planted,  no  birds  able  to 
live  on  this  class  of  food  should  starve.  The  best  of  these  long 
persisting  fruits  are  juniper,  bay  berry,  thorn  apples  and  related 
fruits,  holly,  and  snowberry. 

How  cultivation  of  ornamental  shrubs  and  trees  can  greatlv  in- 
crease the  winter  supplv  of  fruit  in  the  area  covered  by  this  bulletin 
is  convincingly  shown  by  the  subjoined  lists.  That  (Table  1)  made 
in  the  vicinity  of  Boston,  Mass.,  but  chiefly  in  the  Arnold  Arboretum, 
reveals  that  135  species  were  holding  their  fruit  to  the  middle  of 
March,  while  another  count  (Table  2)  made  in  a  smaller  plantation 
in  New  York  City  about  a  week  earlier  shows  56  species,  35  of  them 
additional  to  the  Boston  list. 

59948'»— 31 2 
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Tablb  1. — Persistent  fruits  in  the  vioinitv  of  Boston,  Mass,,  chieflif  in  the  Arnold 

Arboretum,  Jamaica  Plains,  March  13-21,  1914 


Common  name 

Scientific  name 

Common  name 

Scientific  name 

Conrrion  jnnipftr^- 

Junipenu  eommunia. 
Juniperua  virginiana. 
Smilta  hiapida, 
Celtia  bungeana. 
Celtia  miaaiaaippienaia. 
Celtia  occidentalia. 
Celtia  aerrata. 
Phytolacca  amerieana. 
Berberia  amurenae. 
Berberia  eanadenaia. 
Berberia  diaphana. 
Berberia  gumpeli. 
Berberia  aieboUU. 
Berberia  atnenaia. 
Berberia  thunbergi. 
Berberia  vulgaria, 
Meniapermum  eanadenae. 
Meniapermum  daurieum, 
Ribea  faaciculatum. 
Cotoneaater  horizontalia, 
Cotoneaater  luada. 
Cotoneaater  tomentoaa. 
Cotoneaater  tfulgaria. 
Crataegua  armata. 
Crataegua  eanbyi. 
Crataegua  carrierei. 
Crataegua  ehapmani, 
Crataegua  Colorado, 
Crataegua  cordata. 
Crataegua  eorporea. 
Crataegus  cruanalU. 
Crataegua  dawaoniana, 
Crataegua  denaiffora. 
Crataegua  ferentaria. 
Crataegua  flabeUata. 
Crataegua  gemmoaa. 
Crataegtu  illinoenaia, 
Crataegus  irraaa. 
Crataegus  macraniha. 
Crataegua  momogtna. 
Crataegtu  neapowana, 
Crataegtu  nitida. 
Crataegtu  oxyacantha. 
Crataegtu  oxyacanthoidea . 
Crataegtu  peraiatena. 
Crataegtu  pinnatifida. 
Crataegtu  pruinoaa. 
Crataegtu  rotunidifolia. 
Crataegtu  rupieola. 
Crata^ftu  tomentoaa. 
Crataegtu  ciridia. 
Photinia  villoaa. 
Maltu  amoldiana. 
Mattu  baccata  and  var. 

oblonga, 
Maltu  datoaoniana. 
Maltu  floribunda. 

Maltu  halliana. 

Maltu  kaido. 

Maltu  prunifolia  (jrubra 

ceraaiforme). 
Maltu  aargenti. 
Maltu  acheideckeri. 
Maltu  aeiboldi. 
Maltu  apeetabilia. 

Sorbtu  amerieana. 
Sorbua  mataumurana. 
Pyrtu  betttlaefolia. 
Amelanchier  eanadenaia. 
Amelanchier  oblongifolia. 
Amelanchier  apicata. 
Aronia  malanocarpa. 
Roaaalberti. 

Rose - 

Roaa  arvenaia. 

Red  cedar 

Do 

Roaa  blanda. 

Bristly  Kreenbrier — _ 

Do 

Roaa  canina  dumelomm. 

Hack  berry -- 

Do 

Roaa  eoriUolia. 

Do 

Do 

Roaa  qaiana. 
Roaa  hibernica. 

Do 

Do- - 

Do 

Do 

Roaa  kamakatica. 

Common  pokeberry 

Amur  barbwrry.... 

Do 

Roaa  multiflora. 

Do. 

Roaa  paltutria. 

Allesheny  barberry 

Do 

Roaa  rubiginoaa. 

Eansu  barberry - 

Do 

Roaa  rttgoaa. 

Ouimpel's  barberry 

Sieboui's  barberry.. 

Do 

Roaa  aetigera. 

Do 

Roaa  spinoaiaaima. 
Phellodendron  aaehalinen' 

ae. 
Rhtu  alabra. 
Rhtu  hirta. 

Chinese  barberry 

Japanese  barberry. 

European  barberry 

Sakhalin  corktree 

Smooth  sumac 

CoTHTnon  Tnonns«ed 

Btaghom  ,sam*»<!  . . 

Asiatic  moonseed... 

Poison  ivy 

Tadcodendron  radieana. 

Winter  currant 

Inkberry 

Ilex  glabra. 

Firetbom 

Smooth'wlnterbcrry 

ATneHnATi  hnlly    _    .   .   _ 

Ilex  laevigata. 

Do. 

Hex  opaca. 

Do. 

Common  winterberry.. . 

Ilex  vertieillata. 

Do. 

Nemopanthtu    mtterona" 

Hawth<Hii.. 

Bumingbush 

ttu. 

f/Mihy*8  hi^wthoiTi  ...^ 

Ettonymtu  tmngeantu. 
Ettonymtu  radieana  vege- 

Carriere's  hawthorn. 

WinterCTeeper... 

Chapman's  hawthorn 

Cwal  hawthorn 

Oriental  bittersweet 

American  bittersweet . . . 
Japanese  pachysandra... 

C  omm  on  buckthorn 

Japanese  buckthorn. 

Dahurian  buckthorn 

Japanese  creeper. 

Russian-olive 

ttu. 
CeUutrtu  orbictilatut. 

Washingfton  hawthorn.. 
Hawthorn 

Celaatrua  acandena. 
Pachyaandra  terminaUa. 

CocksDur  thorn. - 

Rhamntu  eatharUea, 

Dawson  hawtbocn 

Hawthorn. — - 

Rhamntu  crenata. 
Rhamntu  dahttrica. 

Do 

AmpeJopaia  trietupUata. 
Elaeagntu  angtutifoUa. 

Do 

Do 

Spiny  aralia 

Acanthopanax  dtvarieata. 

Illinois  hawthorn. 

^  6o 

Acanthovanax  henryi. 

Hawthorn 

Do 

AeanUu^nax    aeaailifUh- 

Do., 

Colorado  dogwood 

Red-osier  dogwood 

Common  persinmion 

Privet...". 

rum. 

Do 

Comtu  eoloradenaia. 

Do. 

Oamtu  atolonifera. 

Do. 

Dioawroa  virginiana. 

Do. 

Do. 

Do. 

Hotutrum  amwenM. 

Do. 

Do. 

Litttutrum  dliatum. 

Do. 

Do 

Lionatrum  microearvmni. 

Do. 

Do 

Matrimony-vineL. 

Do. 

Ligtutrum  vulgare. 

Do. 

Lycium  (hinenae. 

Do. 

Lydum  rhomlMfoUum. 

Do. 

Arrowwood 

Do. 

American      cranberry- 
bush. 
Withe-rod-. — 

V26ttntttiii  amerieanum. 

Laurel  hawthorn 

Arnold  crab  apple. 

VSbttmttfii  eaaainoidea. 

Siberian  crab  apple 

Wild  sweet  crab  apple.. 

Linden  viburnum 

Beech  viburnum 

Njinnyberry. 

Vibttmum  dilatatum* 
Viburnum  eroaum. 
Viburnum  lentaoo. 

Japanese  flowering  crab 

apple. 
Ha  1  crab  apple 

European      cranberry- 
bush. 
Blackhaw. _ 

Vi5urnttni  opultu, 

Vi6ttiti»iii  prunifoUum, 
Vhnamum  rt^fidtUum. 
VUmmum  aargenti. 

Sympharicarpoaoceidenta- 
lia. 

Kaido  crab  apple 

Pearleaf  crab  apple 

Bargent  crab  apple 

Scheidecker  crab  apple.. 
Toringo  crab  apple. 

Southern  blackhaw 

Sargent's       cranberry- 
bush. 
Snow  berry.. ............ 

Do 

Chinese  flowering  crab 
apple 

Do 

tua. 
Symphoricarpoa        raee- 

moatu. 
Symphoricarpoa  laeviffata. 
Lontcera  belCa. 

American  mountain-ash. 

Japan  mountain-ash 

Birchleaf  pear. — 

Do. 

Belle  honeysuckle 

Sweetberry  honeysuckle. 

Limber  honeysuckle 

Amur  honeysuckle 

Grape  honeysuckle 

Tartarian  honeysuckle.. 

Service  berry 

Tjonicera  caertilea. 

Do. 

Lionieera  dioiea. 

Do 

Lonicera  tnaackH^ 

Black  chokeberry 

Rose 

Lonicera  prolifera, 
Lonieeta  tatariea. 
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Table  2.^^PeraistefU  fruits  in  the  New  York  BotwUcal  Oarden,  March  7,  1914 


CommoD  name 


Amur  barberry 

Sfebold's  barberry 

Japanese  barberry 

European  barberry 

Firethom 

Do. 

Do. 

Hall  crab  apple 

Hawthorn 

Washington  hawth<»n . 

Hawth<nii 

Chinese  hawthorn 

Hawthorn 

Do 

Codupur  thorn , 

Service  berry 

Red  chokebenry 

Purple  chokebenry , 

Black  chokeberry 

Beach  plum 

Rose 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do 

Do. 


Scientific  name 


Berberit  amurente. 
BerberU  HeboUii, 
Berberis  thunbergi. 
BerberU  vulgaris. 
CoUmeaster  roiundifoUa. 
Cbtonauter  Hmomi. 
OdoneatUr  vaciUans. 
Malue  halliana. 
Crataegus  eolUna, 
Crataegus  cordata. 
Crataegus  perUandra. 
Crataegus  pinnatiflda, 
Crataegus  rhombifolia. 
Crataegus  scabrida. 
Crataegus  crusgatli. 
Amelanchier  asi(Uica, 
Aronia  arbutifolia, 
Arania  atropurpurea, 
Aronia  melanocarpa. 

^isa  aciaUaris, 
Rosa  canina. 
Rosa  copelandL 
Rosa  hispida, 
Rosa  humilis, 
Rosa  jurutzUUL 
Rosa  iueida, 
Rosa  lyoni. 
Rosa  micrantka. 


Common  name 


Rose 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do 

Do 

Do. 

Dwarf  sumac 

Staghom  sumac 

Finetooth  holly 

Common  wtaterberry... 

Privet 

Ibota  privet 

CalifOTnia  privet 

European  privet 

Japanese  beauty  berry... 
Chineee  beaut j^bciiy.... 
Common  matrbnony- 
vine. 

Arrowwood..... 

Viburnum 

Linden  viburnum 

Wayfering-tree 

Smooth  withe-rod 

European  cranberry  bush 
Japanese  honeysuckle... 


Scientific  name 


Rosa  muUiflora, 
Rosa  nitida. 
Rosa  nutkafia. 
Rosa  petersiana. 
Rosa  ruMginosa. 
Rosa  ruaosa. 
Rosa  soUinderi. 
Rosa  spinosissima, 
Rosa  ayhsa. 
Rosa  pillosa. 
Rhus  copallina, 
Rhus  hirta. 
Ilex  serrata. 
JUx  ptrtieUlata. 
Ligustrum  dliatum, 
Ligustrum  ibota. 
Ligustrum  ovalifoUum, 
Ligustrum  mUgare. 
C^icarpa  japonica, 
Catiiearpa  purpwea. 
Lydum  haUmyolium. 

Viburnum  aeerifolium. 
Viburnum  eotinifolium. 
Viburnum  dilatatum. 
Viburnum  lantana. 
Viburnum  nudum. 
Viburnum  opuius. 
Lonieera  japonica. 
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Table  3  shows  the  relative  popularity  with  birds  of  important 
genera  of  fleshy  fruits. 

Table  3. — Fleshy  fruits  attractive  to  desirable  Wrd** 


Common  name 


Juniper;  red  oedar 

Greenbrier... 

Bayberry 

Hackberry 

Mulberry 

Pokeberry 

Sptoebush 

Sassafras 

Strawberry 

Raspberry;  blackberry. 


Roae 

Mountain-ash 

Cbokeberry. . 

Red  haw 

Dwarf  apples. 

June  berry 

wnd  cherry— 


Scientific 
name 


Juniperus. 


Smilaz. 
Myrica. 


Celtis. 


Moras. 


Number 

of  species 

of  birds 

known  to 

eat  the 

fruit* 


Phytolacca. 


Benzoin. 
Sassafhks 


Fragaria. 
Rubus.. 


Rosa 

Sorbus 

Aronia 

Crataegus... 
Malusu 

Amelanchier 
Prunus 


30 

30 
73 


40 
62 


40 

17 
18 

46 

118 


25 
14 


W 


13 
33 


40 
74 


Desirable  kinds  of  birds  most  fond  of  the  fhiit  > 


YelloW'Shafted  flicker,  evening  grosbeak,  pine  gros- 
beak, purple  finch,  oedar  warwing,  myrtle  warb- 
ler, modung  bird,  robin,  eastern  bluebird. 

Cardinal,  mocking  bird,  brown  thrasher,  catbird, 
hermit  thrush,  robin. 

Bobwhite,  downy  woodpecker,  yellow-sbafted 
flicker,  eastern  phoebe,  meadow  lark,  cbewink, 
tree  swallow,  whiter ved  vireo.  myrtle  warbler, 
brown  thrasher,  catbird,  Carolina  wren,  blade- 
capped  chickadee,  hermit  thrush,  eastern  blue- 

Ydlow-bellied  sapsucker,  yellow-shafted  flidnr, 
cardinal,  cedar  waxwing,  mocking  bird,  brown 
thrasher,  robin,  eastern  Inuebird. 

Yellow-billed  cuckoo,  red-headed  woodpecker,  red- 
bellied  woodpecker,  downy  woodpecker,  kingbird, 
Baltimore  onole,  orchard  oriole,  cardinal,  purple 
finch,  scarlet  tanager,  cedar  waxwing.  na-ejtd 
vireo,  yellow  warbler,  mocking  bird,  catbird,  wood 
thrush,  robin. 

Mourning  dove,  yellow-shafted  flicker,  kingbird, 
cardinal,  mocking  bird,  catbird,  hermit  thrush, 
gray-cheeked  thrush,  oUve-backed  thrush,  robin, 
eastern  bluebird. 

Kingbird,  red-eved  vireo,  wood  thrush,  veerv. 

Bobwhite,  kingbird,  red-eyed  vireo,  oatbtad,  veery, 
robin. 

Chewink,  catbird,  brown  thrasher,  wood  thmsh, 
robin. 

Ruffed  grouse,  bobwhite,  red-headed  woodpeoketv 
yellow-shafted  flicker,  kingbird,  Baltimore  oriole, 
orchard  oriole,  pine  grosbeak,  song  sparrow,  fox 
sparrow,  white-throated  sparrow,  chewink,  Cal- 
ifomia  towhee,  spurred  towU«,  cardinal,  rose- 
breasted  grosbeak,  black-headed  grosbeak,  oedar 
waxwing,  red-eyed  vireo,  mocking  bird,  catbird, 
brown  thrasher,  tufted  titmouse,  wren-tit,  oliv^ 
backed  thrush,  wood  thrush,  robin,  eastern  bhie- 
bird. 

Rufled  grouse,  sharp-tailed  grouse,  prairie  chictaen, 
bobwhite. 

Red-headed  woodpecker,  Baltimore  oriole,  evening 
grosbeak,  pine  grosbeak,  cedar  waxwing,  Bohe- 
mian waxwing,  catbird,  brown  thrasher,  robin. 

Meadow  lark,  brown  thrasher. 

Ruflfed  grouse,  pine  grosbeak,  purple  finch,  robin. 

Rufled  grouse,  ringneck  pheasant,  red  crossbill,  pine 
grosbeak,  purple  finch,  cedar  waxwing,  moodns 
bird,  robin. 

Yellow-shafted  fiicker,  Baltimore  oriole,  oedar 
wing,  catbird,  hermit  thrush,  veery,  robin. 

RufTed  grouse,  bobwhite.  mourning  dove,  .«^- 
beaded  woodpecker,  yellow-shafted  flicker,  Iring- 
bird,  Bullock:  oriole,  Baltimore  oriole,  orchard 
oriole,  evening  grosbeak,  purple  findi,  roee-breaat^ 
ed  grosbeak,  black-headed  grosbeak,  Loui^ana 
tanager,  red-eyed  vireo,  cedar  waxwins,  mocking 
bird,  catbird,  brown  thrasher,  olive-bathed  thrush, 
wood  thrush,  robin,  eastern  bluebird. 


1  Barberries  (Berberis),  buckthorn  (Rhamnus),  and  currants  (Ribes)  are  omitted  because  they 
alternate  hosts  of  rusts  attacking  wheat,  oats,  and  white  pine,  respectively. 

>  When  10  or  more. 

*  Included  on  the  basis  of  field  observation  or  because  friiit  was  found  in  10  or  more  stomachs. 

«  Thirty-eight  kinds  of  birds  are  known  to  feed  on  apples  of  various  sorts,  but  it  is  not  known  just 
many  seek  tbs  small-fruited  ornamental  flowering  apples,  which  are  the  best  to  plant  for  birds. 
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Table  3. — Fleshy  fruits  attractive  to  desirable  birds — ContiDued 


Common  name 


Snmao*... 


Pepper  berry 
HoUy^ 

8app]e-Jack.. 
Badcthom.. 
wad  grape.. 


Virginia  creeper. 


BuflUo  berry 

Saverbenr,  Russian 

olive,  etc 
WUdsaraaparilla.... 
Dogwood.. 


Soar  gum 

Crowberry 

Bearberry , 

Huckleberry.... 
Blueberry 

Beauty  berry 

Partridge  berry 
Elderberry 


Scientiflc 
name 


Rbu&.. 


Schinus 

Bex 

11 
45 

Bercbemia 

Rhammis 

Vitis 

13 
10 

77 

ParthenodsBua.. 


Shepberdia 
Elaeagnus.. 

Aralia 

Comus 


Snowbezry.. 
Black  haw 

Honeysuckle 


Nyssa 

Empetrum 

Arctostapbylos 

Oaylussacia 

Vaocinium 

CaUicarpa 

MItchella 

Sambucus 


Number 
ofspedes 

of  birds 
known  to 

eat  the 
fruit 


08 


W 


16 


14 
86 


Sirmpboricarpos. 
Viburnum 


Lonicera. 


36 

16 
16 

85 
67 


10 

10 

106 


25 
28 

15 


Desirable  kinds  of  birds  most  fond  of  the  fknlt 


Rufled  grouse,  bobwhite,  yaUey  quail,  downy  wood- 
pecker,  red-bellied  woodpecker,  red-ebafted  flicker, 
yellow-shafted  flicker,  phoebe,  goldfinch,  golden- 
crowned  sparrow,  chewink,  wbite-eved  vireo, 
Audubon  warbler,  mocking  bird,  catbird,  Cali- 
fomia  thrasher,  brown  thrasher,  (Carolina  wren, 
black-capped  diickadee,  CaroUna  chickadee,  wren- 
tit,  hermit  thrush,  robin,  eastern  bluebird. 

Cedar  waxwing,  phainopepla,  homit  thrush,  yaried 
thrush,  robin. 

Ruffed  grouse,  bobwhite,  valley  quail,  yellow-bellied 
sapsucker,  vellow-shafted  flicker,  cedar  waxwing, 
mocking  bird,  catbird,  brown  thrasher,  hennii 
thrush,  robin,  eastern  bluebird. 

Mocking  bird,  robin. 

Mocking  bird,  catbird,  brown  thrasher,  robin. 

Ruffed  grouse,  bobwhite,  pOeated  woodpecker,  red- 
bellied  woodpecker,  red-shafted  flickBr,  yellow- 
shafted  flicker,  kingbird,  cardinal,  cedar  waxwing, 
mocking  bird,  catbird,  brown  thrasher,  wood 
thrush,  veery,  robin,  western  bhiebird,  eastern 
bluebird. 

Red-headed  woodpecker,  red-bellied  woodpecker, 
yellow-bellied  sapsucker,  yellow-shafted  flicker, 
evening  grosbeak,  purple  finch,  scarlet  tanager, 
red-eyed  vireo.  mocking  bird,  brown  thrasher,  tuft- 
ed titmouse,  hermit  thrush,  olive-backed  thrush, 
gray-cheeked  thrush,  robin,  eastern  bluebird. 

Sharp-tailed  grouse,  pine  grosbeak. 

Sharp-tailed  grouse,  prairie  chicken,  ooOm  waxwing, 
catbird,  robin. 

Bobwhite,  robin. 

Ruffed  grouse,  bobwhite.  downy  woodpecker,  yel- 
low-shafted flicker,  red-shafted  flicker,  kingbird, 
evening  grosbeak,  pine  grosbeak,  purple  finch, 
white-throated  sparrow,  song  sparrow,  cardinal, 
cedar  waxwing,  warbling  vireo,  red-eyed  vireo, 
catbird,  brown  thrasher,  hermit  thrush,  olive- 
backed  thrush,  gray-cheeked  thrush,  wood  thrush, 
robin,  eastern  bluebird. 

Yellow-shafted  flicker,  purple  finch,  cedar  waxwing, 
gray-cheeked  thrush,  olive-backed  thrush,  robin. 

Pine  grosbeak,  snowflake. 

Ruffed  grouse,  dusky  grouse,  valley  quail,  mountain 
quail,  fox  sparrow,  wren  tit. 

Pine  grosbeaic,  diewink,  robin. 

Ruffed  grouse,  valley  quail,  kingbird,  orchard  oriole, 
pine  grosbeak,  chewink,  cedar  waxwing,  catbird, 
brown  thrasher,  black-capped  chickadee,  tufted 
titmouse,  hermit  thrush,  robin,  eastern  bluebird. 

Mocking  bird,  brown  thrasher. 

Ruffed  grouse. 

Valley  quail,  red-headed  woodpecker,  yellow-shafted 
flicker,  eastern  kingbird,  Arkansas  kingbird,  black 
phoebe,  California  towhee,  white-crowned  sparrow, 
rose-breasted  grosbeak,  black-headed  gros  beak^ 
phainopepla,  red-eved  vireo,  mocking  bird, 
catbird,  brown  thrasher,  Califomia  thrasher,  wren- 
tit,  olive-backed  thrush,  robin,  western  bluebird, 
eastern  bluebird. 

Sharp-tailed  grouse,  evening  grosbeak,  pine  grosbeak, 
varied  thrush. 

Ruffed  grouse,  yellow-billed  cuckoo,  yellow-shafted 
flicker,  purple  finch,  rose-breasted  grosbeak,  cedar 
waxwing,  catbird,  brown  thrasher,  robin,  ea^^ 
em  bluebird. 

Bobwhite,  pine  grosbeak,  white-throated  sparrow, 
catbird,  mocking  bird,  brown  thrasher,  hermii 
thrush,  robin. 


I  Only  nonpoiaonous  species  of  sumac  are  considered. 

•  Data  given  are  based  entirely  on  field  observations;  total  number  of  birds  eating  the  various  species  of 
Elaeagnus  unknown. 
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The  species  listed  in  Table  4  are  selected  from  a  much  larger  num- 
ber whicli  are  known  to  be  favorites  with  fruit-eatinff  birds.  Various 
considerations  have  influenced  choice,  as  ornamental  value,  earliness, 


FiGUBB  10. — ITood  house 


FiGURi  11. — Food  house  on  pivot 


lateness,  or  length  of  fruiting  season,  and  especially  availability  of 
the  plants  through  ordinary  channels  of  trade.  The  data  on  fruiting 
seasons  have  been  compiled  from  the  principal  herbaria  of  the 
Northeastern  States,  with  a  few  additions  from  other  sources. 
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The  fruiting  seasons  indicated  include  the  earliest  and  latest  dates 
recorded  for  the  Northeastern  States.  Hence  it  can  not  be  expected 
that  fruit  will  be  available  in  any  one  locality  throughout  the  entire 
bearing  season  of  a  plant  unless  a  large  number  of  plants  are  set  out 
and  in  a  variety  of  situations.  Purchasers  may  obtain  information 
from  nurseries  as  to  where,  when,  and  how  to  plant.*  Notes  on 
species  which  may  be  substituted  for  some  of  those  in  the  main  list, 
and  other  conmients,  follow  the  table. 

PROTECTING  CULTIVATED  FRUITS 

Birds  devour  cultivated  fruit  principally  because  the  processes 
of  cultivation  dhninish  the  wild  supply.  The  presence  of  wild  fruit 
in  a  locality  always  serves  to  protect  domestic  varieties,  especially 
when  the  wild  trees  or  shrubs  are  of  the  same  kind  as  the  cultivated 
ones  and  ripen  earlier. 

Table  5  (p.  17)  shows  in  a  graphic  way  the  species  which  may  be 
used  to  protect  tne  principal  classes  of  cultivated  fruits. 

"  They  may  consult  to  advantage  also  Farmers*  Bulletin  1567,  Propagation  of  Trees  and 
Shrubs. 
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PLANTS  FOR  THE  SHORE 

Where  the  coast  is  rocky  and  the  soil  of  ordinary  character, 
conditions  are  little  different  from  those  inland,  and  except  in  rela- 
tion to  exposure  there  need  be  no  especial  preierence  given  in  the 
choice  of  plants.  It  is  worth  mentioning,  however,  that  several  trees 
and  shrubs  are  better  adapted  to  withstand  the  winds  so  prevalent 
on  the  coast.  These  include  three  species  of  juniper  {Juniperus 
comfnuTUSy  /.  horizontalis^  and  /.  virgirdana)^  common  barberry, 
English  hawthorn,  hybrid  crab  apple,  European  and  American  moun- 
tain-ashes, smooth  and  staghorn  sumacs,  privet,  and  red-berried  elder. 
Where  the  soil  is  chiefly  sand,  and  that  often  shifting,  conditions  are 
not  suited  to  many  plants.  Selection  may  be  made,  however,  from 
the  following,  all  of  which  are  known  to  thrive  in  such  surroundings. 

For  seed  eaters. — Beach  grass  {Ammophila  arenaria  and  CcHarao- 
vUfa  longifolia) ,  Polygonwm  sachalinenae^  and  sunflower. 

For  fruit  eaters. — Bayberry  {Myrica  cerifera)  ^  seo,  buckthorn  (Hip- 

Eophae  rhamnoides)^  sand  cherry  {Pnmtts  pmrvUa  or  P.  cwneata)^ 
each  plum  {Prwnus  fnaritima)^  cranberries,  and  bearberry  {Arcto- 
8taphylo8  uvcb^wrai). 
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tory  as  a  result  of  experiments  conducted  at  the  Forest  Service  willow 
farm  at  Arlington,  Va.,  and  a  study  of  willow  holts  established 
throughout  the  country.  The  opportunities  for  marketing  the  prod- 
ucts of  the  holt,  and  the  cost  of  establishment  and  maintenance,  are 
also  discussed. 

RANGE  OF  WILLOW  GROWING. 

There  are  nearly  200  species  of  willows.  A  basket  willow  is  any 
one  of  these  that  produces  long,  straight  rods  suitable  for  weaving 
baskets.  A  number  of  species  have  been  used  for  this  purpose,  and 
in  Europe,  where  willows  have  been  cultivated  for  many  years,  some 
have  shown  a  decided  superiority  over  the  others.  Several  of  these 
cultivated  European  varieties  have  been  introduced  into  the  United 
States  and  are  now  widely  distributed.  As  shown  in  figure  1,  how- 
ever, basket  willows  are  not  at  present  grown  commercially  over 
nearly  so  great  a  range  as  they  might  be.  The  Forest  Service  has  dis- 
tributed thousands  of  cuttings  in  the  last  few  years,  and  though  many 
trials  have  been  failures,  largely  on  account  of  unfamiliarity  with  the 
willows*  requirements,  there  have  been  enough  successful  plantings  to 
indicate  that  willows  can  be  grown  in  all  parts  of  the  country,  except 
in  the  arid  and  semiarid  regions,  at  high  altitudes,  and  in  portions 
of  the  South.  Along  the  Mississippi,  however,  they  have  grown  well 
almost  to  the  Gulf. 

SELECTION  OF  A  SITK 

Special  care  should  be  used  in  selecting  a  site  for  a  willow  holt, 
since  success  very  largely  depends  upon  the  proper  situation.  The 
points  to  be  taken  into  account  are  discussed  in  the  following  para- 
graphs. 

NvTE. — Tbli  bnUetlD  ti  of  Intereit  to  tbase  enRBged  In  or  eontempliitllis  baaket-wUlon 
eolture,  and  Is  applicable  to  all  portloDii  of  tbe  countr;  wbere  wUlows  ace  grown. 
e2398°— BuU.  622—14 1 
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The  first  consideration  is  moisture.  The  ideal  site  is  one  where  the 
water  table  is  within  frcm  2  to  G  feet  of  the  surface,  insuring  a  con- 
stant and  sufficient  water  supply,  while,  the  surface  remains  dry 
enough  to  permit  thorough  cultivation.    If  a  choice  must  be  made 


between  a  situation  which  is  too  wet  and  one  which  may  be  too  dry 
at  certain  seasons,  it  is  better  to  take  the  drier  situation,  unless  it  is 
actually  subject  to  severe  drought.  The  more  imiform  the  supply  of 
moisture  the  better  the  growth. 
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With  favorable  moisture  conditions,  basket  willows  will  grow  on  a 
wide  range  of  soils,  though  the  ideal  soil  is  a  loose,  sandy  loam.  They 
will  not  produce  well  on  soils  that  are  excessively  acid  or  excessively 
alkaline.  If  the  soil  is  either  sour  or  alkaline,  a  sample  should  be 
sent  to  the  State  experiment  station  for  analysis  to  determine  the 
proper  means  of  neutralizing  it.  Physical  condition  is  usually  much 
more  important  than  fertility,  since  most  soils  contain  the  necessary 
food  materials  to  supply  the  requirements  of  willows. 

A  holt  situated  in  a  stream  bottom,  partly  or  wholly  surrounded  by 
trees  which  checjc  the  winds  and  keep  the  dew  on  the  willows  until 
late  in  the  day,  presents  almost  perfect  conditions  for  the  attacks  of 
insects  and  development  of  fungous  diseases.  The  most  successful 
holts  in  this  country  are  placed  so  that  they  receive  the  full  sweep 
of  the  wind.  Fungi  and  insects  are  much  less  common  and  much 
less  destructive  in  holts  in  which  a  free  circulation  of  air  is  main- 
tained. Proper  circulation  is  difficult  to  obtain  in  close-spaced  holts, 
especially  where  large-leaf  varieties  are  used. 

The  likelihood  of  weeds  springing  up  is  another  thing  to  consider 
in  selecting  a  site  for  a  holt.  Situations  near  areas  of  waste  lands 
in  weeds  should  he  avoided.  The  expense  of  keeping  the  holt  clean 
will  be  much  greater  if  there  is  a  crop  of  uncut  weeds  in  the  vicinity 
to  furnish  a  plentiful  supply  of  seeds  to  restock  the  ground  as  fast 
as  it  is  cultivated.  It  is  very  difficult  to  keep  a  holt  free  from 
dodder  if  it  grows  abundantly  on  near-by  weeds,  especially  if  the 
;;villows  are  dense  and  the  situation  mois*. 

The  final  thing  to  consider  in  connection  with  the  site  for  a  holt 
is  convenience.  A  holt  can  be  more  economically  worked  when  near 
at  hand,  but  the  most  important  reason  for  having  it  accessible  is 
that  it  may  be  constantly  under  the  eye  of  the  grower.  When  seen 
in  time,  many  insects,  fungi,  and  weeds  can  be  eradicated  by  a  few 
minutes'  work.  If  let  alone  for  a  week  or  two,  however,  serious 
damage  is  likely  to  be  done,  and  measures  of  suppression  will  require 
considerable  labor. 

PREPARATION  OF  SOIL. 

The  majority  of  willow  holts  in  this  country  are  established  on 
land  which  has  not  previously  been  cultivated.  Willows  planted  in 
poorly  cultivated  soil  are  from  the  very  start  forced  to  contend  with 
an  abundant  crop  of  strong-growing  weeds,  many  of  which  come  up 
from  well-established  roots.  The  soil,  moreover,  is  usually  root 
bound  and  in  poor  condition  either  for  the  growth  of  the  plants  or 
for  cultivation.  Many  failures  to  establish  holts  are  due  to  lack  of 
proper  preparation  of  the  ground. 

If  new  land  is  to  be  used  for  a  willow  holt,  it  should  be  broken  the 
year  before  the  willows  are  to  be  planted.    Such  work  should  be  done 
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in  the  spring,  and,  if  passible,  the  land  planted  to  com  or  potatoes 
or  some  other  annual  crop  that  requires  clean  cultivation.  Potatoes 
are  best,  since  they  tend  to  thoroughly  loosen  the  soil.  If  not  sowed 
to  a  crop,  the  land  should  at  least  He  fallow  and  be  free  from  weeds. 
Late  in  the  fall  it  should  be  plowed,  manured  if  necessary,  and  left 
to  weather  during  the  winter.    The  following  spring  it  should  again 
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Fio.  2. — Balix  amfi/iliilliia  {Amerlcao  grixa  willow). 


be  plowed,  disked,  and  harrowed,  care  being  taken  not  to  leave  any 
depressions  in  which  water  might  stand  later.  Where  there  is  a  like- 
lihood of  excessive  rain  during  the  early  spring,  and  the  soil  is 
heavy,  the  land  should  be  made  ready  for  planting  in  the  fall.  This 
would  apply  particularly  to  low  areas  subject  to  spring  flooding,- 
which  would  delay  planting  for  a  month  or  more.    Early  planting 


BASKET  WILLOW   CULTUBE. 


is  of  the  utmost  importance,  and  any  delay  would  mean  a  handicap 
not  easy  to  overcome. 

WHAT  TO  PLANT. 

The  farmer  who  contemplates  planting  willows  should  confine 
himself,  as  a  rule,  to  the  American  green  and  to  the  patent  Lemley 
or  Lemley.  These  require  much  less  cultivation  than  the  purple 
willow,  are  easily  peeled,  and  bring  good  prices.  Perhaps  after  both 
have  been  grown  for  a  few  years  one  or  the  other  may  prove  more 
desirable,  and  in  that  event  the  inferior  variety  may  be  gradually 


Fio.  4. — Salix  amygdalina  (Kflstermann  willow).    Fig.  5. — Salix  amygdalina  americana 

(American  willow). 

removed.  In  small  holts,  where  insects  and  fungous  pests  can  be 
controlled,  American  green  is  recommended.  In  large  holts,  how- 
ever, it  would  be  safer  to  plant  the  Lemleys,  since  there  would  be 
much  less  likelihood  of  loss  by  epidemic.  In  places  where  the  cost 
of  peeling  would  not  be  great  the  purple  willow,  which  produces 
very  high-class  material,  might  be  profitable. 

THE  AMERICAN  GREEN  WILLOWS. 

The  American  green  willows  {Salix  amygdalina  L.)   (figs.  2  to  5) 
have  gained  in  popularity  both  in  Europe  and  America  in  recent 
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years.  As  a  whole,  the  group  is  much  sturdier  than  the  purple  wil- 
lows and  will  produce  a  paying  crop  under  much  more  adverse  condi- 
tions. They  will  also  stand  heavier  soils  and  more  moisture.  They 
have  grown  well  not  only  in 
the  North,  but  also  along  the 
Mississippi  as  far  south  as 
lower  Louidana.  In  all  parts 
of  the  South  they  have  suc- 
ceeded better  than  any  other 
species. 

American  green  willows  are 
easy  to  peel,  and  on  account 
of  their  large  size  the  peeling 
can  be  done  at  a  lower  cost  per 
pound.  Under  the  most  favor- 
able conditions  yields  as  high 
as  12  and  15  tons  per  acre 
have  been  obtained,  though  the 
average  is  from  6  to  9  tons. 
When  open  grown  tiiese  wil- 
lows have  a  tendency  to 
branch.  Close  spacing  is  best 
in  every  case,  since  it  lessens 
the  need  for  cultivation  and 
gives  more  and  better  rods. 
There  is  little  danger  of  the 
plants  becoming  stunted 
through  crowding. 

American  green  is  much  in 
demand  by  makers  of  furni- 
ture and  of  the  heavier  and 
better  grades  of  basket  ware- 
It  is  by  far  the  best  basket 
willow  grown  in  America,  but 
unfortunately  is  subject  to 
insect  attacks  and  disease. 
The  willow-shoot  sawfly,  the 
stool  borer,  and  the  leaf  rust 
often  invade  a  holt  and  do  a 
great  deal  of  damage.  These 
pests  can  be  controlled,  though 
this  often  entails  considerable 
expense.  Even  with  this  drawback,  however,  American  green  has 
been  planted  in  a  large  proportion  of  recently  established  holts. 

The  American  willow  (Satix  amygdallna  americana)  can  generally 
be  planted  in  any  place  where  the  American  green  will  grow,  and  \s 
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especially  desirable  when  small  rods  are  required.  Except  in  such 
a  case  it  is  not  advisable  to  plant  this  variety  on  very  poor  soils.  The 
rods  are  not  as  uniform,  nor  is  the  yield  as  high  as  in  the  case  of 
American  green. 

XBHLBT  AND  PATENT   LEHLEY   WILLOWB. 

The  Lemley  (Salh  pentaiidra  minor)  and  patent  Lemley  {Saiix 
pentandra  major)  varieties  (figs.  6  and 
7)  are  very  similair  in  general  require- 
ments. Both  grow  best  on  a  loose,  sandy 
loam,  with  an  abluidant  supply  of  mois- 
ture. Heavy  clays  should  be  avoided. 
If  such  soil  is  utilized,  however,  it 
should  be  deeply  plowed,  and  should  re- 
ceive an  application  of  lime  if  acid. 
These  willows  are  strongly  recom- 
mended on  account  of  their  comparative 
freedom  from  disease  and  insects. 
Though  smaller  than  the  American 
green,  they  are  large  enough  for  sap 
peeling. 

Both  Lemleys  have  a  decided  tend- 
ency to  branch  at  the  base,  especially 
when  open  spaced.  Some  growers  send 
children  through  a  holt  to  pick  off  these 
lateral  branches.  The  rods,  especially  of 
the  Lemley,  are  inclined  to  curve  at  the 
base.  This  makes  it  necessary  to  pre- 
pare such  rods  for  the  market  with 
particular  care,  but  properly  bundled 
they  are  well  liked  by  manufacturers. 
I'l'nder  favorable  conditions  the  species 
should  yield  as  high  as  10  tons  per  acre, 
but  the  average  is  from  5  to  8  tons. 

PVRPLS  willows.  Piq.    7.— Lemley    variety     (Solto 

Of  the  several  varieties  of  puiple 
willows  (figs.  8  to  11)  grown  in  this  country,  the  common  variety 
(Salix  purpurea  L.)  planted  in  western  New  York  is  perhaps  the 
most  satisfactory.  While  not  recommended  generally  e-xcept  for 
steam  peeling,  every  willow  grower  should  have  a  few  plants  in  his 
holt,  increasing  the  proportion  as  he  is  able  to  use  the  material.  All 
the  purple  willows,  especially  the  narrow-leaf  variety,  are  very 
useful  as  cordage  in  tree  nurseries  and  even  in  the  willow  holt  itself. 
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These  willows  thrive  best  on  moist,  well-drained,  sandy  loams,  but 
can  be  grown  in  a  variety  of  soils.  The  rods  are  naturally  tough  and 
hard,  and,  unlike  the  American  green,  will  grow  on  very  fertile  soil 


rubra     ( Bed 


withbut  becoming  soft  and  brittle.  On  poor  soils  the  purple  willow 
shows  a  decided  tendency  to  become  stunted,  especially  when  close 
spaced,  unless  the  groimd  is  properly  fertilized.    Under  favorable 
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conditions,  purple  willow  yields  as  high  as  8  tons  to  the  acre,  but 
when  open  spaced  and  poorly  cultivated,  the  yield  may  fall  to  from 
2  to  3  tons.     Five  tons  is  an  average  yield.    The  small  size  of  these 
willows  makes  the  per  pound  cost  of  peeling 
higher    than    for    the    American    green    or    the 
Lemleys.    Sap-peeled  rods,  well  sorted  and  bun- 
dled, however,  bring  from  6  to  9  cents  a  pound. 

OTHEB  VASIBUBS. 

Of  the  other  varieties  occasionally  grown  or 
advertised  in  this  country,  few  give  any  promise 
of  success.  The  Caspian  willows  {Scdix  daph- 
noides  Vill.)  {fig.  12)  produce  a  very  fine  rod, 
tall,  straight,  and  cylindrical,  which  is  soft,  and 
splits  readily.  Unfortunately,  they  do  not  yield 
well,  and  should  not  be  planted  except  in  a  small 
way  for  experimental  purposes.  Both  the  white 
and  black  osier  (Salix  viminidia  and  S.  daeyclades 
L.)  are  worthless  in  the  Eastern,  Central,  and 
Southern  United  States,  though  both  may  do  well 
in  the  Northwest.  Kiistermann  willow  (fig.  4), 
known  to  the  trade  in  Europe  as  S.  fragilis  trian- 
dra,  has  been  grown  successfully  in  Wisconsin 
and  Virginia.  It  does  not  produce  as  gqpd  rods 
as  the  American  green,  but  is  freer  from  branches 
and  disease. 

WILLOW  CUTTINGS. 

All  basket-willow  holts  are  started  from  cut- 
tings from  shoots  or  branches.     Too  mi^  care 
can  not  be  taken  in  securing  the  best  stock  avail- 
able for  this  purpyose,  since  the  plants  should  last 
for  from  12  to  15  years,  or  longer.    It  is  often  a 
good  plan  to  risit  one  or  more  near-by  holts  dur- 
ing the  summer  preceding  the  time  of  planting,  in 
order  to  study  the  methods  used  and  also  to  gather 
an  idea  of  the  kind  of  material  produced.    If  it 
appears  to  be  vigorous  and  thrifty,  with  no  signs    ^.^    lo—saii 
of  insects  or  fungi,  that  particular  holt  will  be  a       purea  (CommoD  pur- 
safe  place  from  which  to  secure  planting  stock.       ^'*  wiuow). 
In  case  the  nearest  willow  holts  are  too  far  away  to  permit  of  inspec- 
tion, it  is  a  good  plan  to  send  for  samples  of  the  average  rods  of 
the  varieties  wished.    August  is  the  best  time  for  this.    Much  con- 
fusion exists  in  regard  to  the  trade  names  of  willows,  and  if  there 
02308°— Bull.  022—14 — -2 
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is  any  doubt  as  to  the  identity  of  those  received,  specimens  should  be 
sent  to  the  nearest  State  experiment  station  or  to  the  Department  of 
Agriculture  for  identification.  If  cuttings  are  purchased,  very 
definite  specilications  should  be  made  as  to  the  length,  age,  and 
average  weight  per  thousand  cuttings.  The  prices  range  from  $1 
per  thousand  of  10-inch  cuttings  of  the  purple 
willows,  made  with  a  saw,  and  tlie  number  esti- 
mated by  measuring,  to  $5  per  thousand  for  2- 
year-old  14-inch  cuttings.  Good  1-year-old  cut- 
tings of  purple  willow  should  bring  a  profit  when 
sold  at  from  $1.25  to  $1.50  per  thousand.  One- 
year-old  cuttings  of  Lemley  or  patent  Lemley 
return  a  fair  profit  if  sold  at  from  $1.50  to  $2  a 
thousand.  These  prices  are  usually  quoted  for 
quantities  of  a  thousand  cuttings  or  over,  but  for 
less  than  this  number  prices  are  often  double 
these  figures.  Many  persons  have  begun  the  cul- 
tivation of  willows  with  a  few  hundred  cuttings, 
and  then  gradually  enlarged  their  holts  as  their 
supply  of  willows  and  knowledge  of  willow 
growing  increased. 

WHEN   TO   HAKE   < 


The  proper  time  to  prepare  cuttings  will  de- 
pend upon  the  region,  and  whether  planting  is 
to  be  done  in  the  fall  or  in  the  spring.  If  in  the 
fall,  the  cuttings  can  be  made  about  2  weeks  after 
tlie  last  leaves  have  fallen  from  the  shoots,  or, 
better  still,  after  several  heavy  frosts  have 
ripened  the  wood.  The  usual  time  to  plant, 
however,  is  in  the  spring,  and  in  this  case  cuttings 
can  be  made  at  any  time  from  early  winter  until 
^i-ovrth  starts.  Cuttings  made  six  weeks  or  more 
before  planting  time  are  better,  as  a  rule,  than 
those  made  later,  since  in  the  former  case  there 
is  time  for  them  to  callous  over  at  each  end, 
Pio.  ij.—S(iiir  pur-  Callous  cuttiugs  Start  growth  much  more 
puree  grariiw  (sien     quicklv  than  freshly  made  ones.    Cuttings  made 

il»  purple  wlUowl.  ,,  ,111  ■         ,1 

after  growth  has  begun  in  the  spring  grow 
poorly,  and  many  of  them'  fail  to  survive  the  first  year.  Except 
under  the  most  favorable  conditions  weak  plants  will  not  produce 
merchantable  rods. 

SELECTION  OF  HATBBUL. 

Any  defect  or  injury  in  the  shoot  which  is  planted  may  later 
develop  into  a  serious  trouble.     If  the  injury  is  merely  mechanical, 
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and  consists  only  of  s  6^)01  from  which  the  bark  has  been  removed, 
the  wound  may  heal  over  with  the  vigorous  growth  of  the  new  plant. 
There  is  always  the  danger,  however,  that  it  may  not  heal  over,  and 
so  provide  a  point  of  entrance  for  some  organism  of  decay.    Slioots 
which  have  any  diseased  parts  should  be  discarded  or  the  diseased 
portions  removed.    The  base  of  a  willow  rod  often  shows  a  discolored 
center,  which  indicates  the  presence  of  a  rot  which  has  entered  the 
rod  from  a  diseased  stool.     Cuttings  from  such  material  will  start 
as  well  as  any  others,  but  the  disease  remains  and  gradually  spreads 
until  the  productivity  of  the  stool  is  de- 
stroyed.   Selected  cuttings — that  is,  those 
from  tall,  dominant  shoots — give  the  best 
results,  and  any  extra  expense  involved  is 
more  than  made  up  in  the  larger  yields 
for  the  first  two  years  and  in  the  rela- 
tively fewer  fail  places  in  the  holt.    Ex- 
periments  made   at   Arlingt<m   with   se- 
lected and  unselected  cuttings  of  Ameri- 
can  green,  Lemley,  and   patent  Lemley 
willows  showed  the  plants  from  selected 
cuttings  to  be  better  in  almost  every  way 
than  those  from  the  unselected  ones.    The 
only  experience  which  contradicts  these 
observations    was    that    obtained    from 
planting  a  few  tip  and 'butt  cuttings  of 
a  strain  of  American  green  very  late  in 
May  after  gi-owth  had  begun.     In  this 
case   the   tip   cuttings  made  a    better 
growth,  due  to  the  fact  that  at  that  time 
of  the  year  the  base  of  the  shoot  con- 
tained much  less  food  material  than  the 
tips. 

SIZE    AND    AGE    OF   CUTTINGS. 

For  planting  on  a  good,  wetl-drained, 
sandy  loam  that  has  been  under  cultiva- 
tion and  carefully  prepared,  cuttings  of  1-year-old  shoots,  from  10 
to  12  inches  long,  give  good  results.  For  planting  on  poorly  pre- 
pared ground,  where  weeds  or  other  plants  are  already  established, 
or  where  the  soil  is  in  poor  physical  condition,  better  results  can  be 
obtained  with  cuttings  from  2-year-old  shoots,  from  12  to  18  inches 
long.  Under  any  conditions  2-year-oId  planting  stock  makes  a 
thriftier  growth  at  first  than  cuttings  from  1-year-oId  shoots,  though 
this  difference  is  not  great  on  favorable  sites,  and  disappears  entirely 
after  the  second  year. 
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NUMBER  OF  CUTTINGS  OBTAINED  FROM  DIFFERENT  WILLOWS. 

The  number  of  cuttings  which  can  be  secured  from  a  given  weight 
of  willows  varies  with  the  species  and,  to  some  extent,  with  the  crops 
of  different  years.  Shoots  produced  in  a  favorable  season  are  often  20 
per  cent  larger  than  those  of  a  season  with  an  early  drought.  Ameri- 
can green  cuttings  invariably  weigh  more  than  other  kinds,  although 
patent  Lemley  sometimes  weighs  almost  as  much.  Purple  willow 
cuttings  are  generally  the  lightest.  Table  1  shows  for  different  varie- 
ties of  willows  the  average  number  of  1-foot  cuttings  which  can  be 
made  from  50  pounds  of  rods.  To  secure  the  data  given  in  the  table 
only  first-class  material  was  used,  all  small  and  injured  shoots,  as 
well  as  the  tips  of  the  ftds,  being  discarded. 

Table  1. — Average  number  of  Ufoot  cuttings  made  from  50  pounds  of  rods. 


Variety. 


Weifi;ht 
rods. 


PouTid*. 

Purple  willow 50 

Lemley  willow 50 

American  willow 50 

Patent  Lemley 60 

American  green 50 


Number 

of 
cuttings 
made 
from  50 
pounds 
of  rods. 


Weight 

of  these 

cuttings. 


Weight 

cuttings 
per  1,000. 


Amount 
of  waste. 


Pounds. 

3,000 

33.25 

2,450 

42.5 

2,225 

38.5 

2,125 

39.4 

1,525 

44.3 

unds.  , 

Pounds. 

U.OS  1 

16.75 

17.7    ' 

7.5 

17.3 

11.5 

18.5    t 

10.7 

29.6 

5.7 

Percent 
of  waste. 


33.5 

15.0 

23.0 

21.75 

11.25 


Table  2  shows  the  number  of  1-foot  cuttings  which  it  is  possible  to 
make  from  50  pounds  of  material,  discarding  nothing  but  crooked  or 
split  butts  and  short  tips.  The  figures  given  were  obtained  in  1911,  a 
normal  season  for  basket  willows. 

Table  2. — Number  of  1-foot  cuttings  possible  from  50  pounds  of  rods. 


Variety. 


Purple  willow . . . 
American  willow 

Lemley 

American  green.. 


Weight 
of  rods. 


Pounds. 
50 
50 
50 
50 


Weight  of  discarded 

portions  of  shoots. 

Tips. 

Butts. 

Total. 
Pounds. 

Pounds.  Pounds. 

4.5 

3.0 

7.5 

6.5 

4.5 

11.0 

10.0          4.0 

14.0 

3.25 

3.25 

6.5 

Weight     Number 

of       I       of 
cuttings  '  cuttings 


made 
from  50 
pounds. 


Pounds. 
42.5 
39.2 
36.0 
43.5 


made 

from  50 

pounds. 


4,500 
4,000 
3,000 
1,288 


Weight 
of  1000 

cuttings. 


Pounds. 

9.2 

10.0 

12.0 

35.0 


Table  3  shows  the  relative  number  of  first,  second,  and  third  class 
1-foot  cuttings  obtained  from  50  pounds  of  American  green  rods,  the 
per  cent  each  class  formed  of  the  total  number,  and  the  per  cent  of  the 
weight  of  each  class  of  the  total  weight. 
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Table  3. — Relative  number  of  first,  second,   and   third  class   1-foot   cuttings 

obtained  from  50  pounds  of  rods. 


Number 

of 

cuttings 

made 

from  f  0 

poimds 

of  rods. 

Weight 

of  these 

cuttings. 

Wei0it 
per  1,000 
cuttings. 

nfv?s  T 

243 
772 
274 

Pound*.  '  Pounds. 
16. 0           67. 8 

Class  II -,. 

23. 0           29. 3 

Clftiw  HI 

4. 0            14. 6 

Total 

1,289 

143.0      .   »33.0 

1  Seven  pounds  of  the  50  pounds  of  rods  were  waste. 


Percent 
of  total 
weight. 


32.0 

46.0 

8.0 


100.0 


Percent 

of  total 

number. 


18.9 
59.8 
21.3 


loao 


s  Average  weight  per  thousand. 


Table  4  shows  the  relative  weights  of  3-foot  cuttings  from  differ- 
ent species  of  willow.  Except  in  the  case  of  American  green,  the 
waste  entailed  in  making  3-foot  cuttings  is  always  greater  than  that 
from  making  1-foot  cuttings. 

Table  4.— Weight  of  1,000  S-foot  cuttings. 


Species. 


Weight 

of  1.000 

cuttmgs. 


American  green  (butts) . . 
American  green  (tops) . . . 
American  green  (mixed). 
Purple » 


Pounds. 
74 
56 
64 
36.5 


Patent  Iiemley. 
Purple  No.  2... 

American 

Lemley 


Weight 

of  1.000 

cuttmgs. 


Pounds. 
65.5 
59.5 
63.5 
53.0 


1  Rods  rather  short.    In  a  normal  season  they  would  weigh  about  40  pounds  per  thousand. 

HOW  TO  MAKE  CUTTINGS. 

Where  only  a  few  cuttings  are  to  be  made  an  ordinary  knife  will 
do  the  work  satisfactorily.  For  making  a  few  thousand,  pruners,  a 
com  knife,  or  a  hatchet  can  be  used.  Using  the  ordinary  type  of 
large  orchard  pruners,  two  men  can  easily  cut,  count,  and  tie  in 
bundles  5,000  American  green  or  7,000  purple-willow  cuttings  in  10 
hours.  By  strapping  one  handle  of  the  pruners  to  a  bench,  in  which 
a  groove  is  cut  to  hold  the  lower  jaw  of  the  instrument,  one  man  can 
accomplish  almost  as  much  as  two.  Where  large  quantities  of  cut- 
tings are  to  be  made  each  year,  a  special  cutting  machine,  such  as 
shown  in  figure  13,  is  desirable. 

Cuttings  can  be  made  very  rapidly  by  tying  the  rods  tightly  in 
bimdles  and  sawing  them.  Unless  very  carefully  done,  however,  the 
ends  of  the  cuttings  are  likely  to  be  torn  or  bruised,  causing  the  tips 
to  rot  and  preventing  the  ends  froiti  callousing.  In  making  cuttings 
the  aim  should  always  be  to  have  the  ends  clean  and  smooth,  with 
their  surfaces  nearly  at  right  angles  to  the  axis  of  the  rod. 
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STORING,  PACKING,   AND  SHIPPING   CUTTINGS. 

Cuttings  can  be  stored  in  a  number  of  ways  to  insure  their  being 
in  good  condition  at  planting  time.  The  chief  consideration  is  to 
keep  them  from  drying  out.  The  ideal  storage  place  is  a  room  or 
cellar  with  a  low,  even  temperature.  Freezing  does  not  injure  the 
cuttings  as  long  as  they  remain  dormant,  but  may  cause  injury  at 
any  time  after  they  show  signs  of  growth.  Repeated  freezing  and 
thawing  should  be  avoided.  Packing  the  cuttings  in  on  upright  posi- 
tion in  moist  sand,  with  a  surplus  of  2  or  3  inches  over  the  tops,  will 
keep  them  in  first-class  condition.  They  will  callous  properly  if 
only  partially  covered  with  sand,  though  it  is  always  advisable  in 

such  cases  to  cover 
the  tops  with  burlap 
or  sacking,  espe- 
cially if  the  temper- 
ature of  the  air  is 
comparatively  high. 
Soil,  sawdust, 
ground  cork,  hay, 
straw,  or  leaves  can 
be  substituted  for 
sand,  though  where 
material  other  than 
sand  or  soil  is  used 
there  is  some  danger 
of  heating,  espe- 
cially in  warm, 
moist  places. 

The  best  time  to 
pack  cuttings  for 
shipment  is  during 
cold  weather.  Prac- 
tically half  the  fail- 
ures in  planting  willow  holts  for  the  first  time  are  due  to  the  use  of 
cuttings  shipped  late  in  the  spring.  Even  if  properly  packed,  cut- 
tings will  sprout  vigorously  within  a  few  days  after  being  removed 
from  storage,  if  shipped  during  warm  weather.  Those  packed 
tightly  in  very  wet  moss  will  produce  tiny  rootlets  along  their  entire 
length,  while  those  packed  loosely,  with  moisture  only  at  the  ends, 
will  produce  young  shoots.  In  either  case,  part  of  the  vigor  of  the 
cuttings  is  lost,  and  they  are  also  in  a  condition  in  which  they  may  be 
easily  injured, 

A  number  of  diffei'ent  materials  can  be  used  for  packing.  In  cold 
weather  a  little  dry  hay  or  straw  or  slightly  dampened  moss  is  suf- 
ficient.   Even  in  warm  weather,  if  the  cuttings  have  not  yet  shown 
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signs  of  growth,  it  is  better  not  to  give  them  much  moisture,  since 
this  hastens  sprouting.  If  growth  has  started,  however,  it  will  be 
necessary  to  keep  the  cuttings  somewhat  moist,  and  for  this  purpose 
sphagnum  moss  is  best.  The  moss  should  be  thoroughly  soaked  and 
as  much  of  the  water  squeezed  out  as  possible.  Lining  a  box  or  crate 
with  burlap  or  oiled  paper  will  aid  greatly  in  keeping  the  cuttings 
in  proper  condition.  Cuttings  should  be  packed  tightly  together  to 
prevent  bruising,  especially  if  the  ends  are  calloused.  Packing  in 
sawdust  or  ground  cork  is  reconunended  for  shipping  long  distances 
in  warm  weather. 

Cuttinjgs  shipped  from  a  holt  infected  with  insects  or  fungous 
diseases  should  first  be  sterilized.  This  should  be  done  before  the 
rods  are  cut  up  by  dipping  them  for  several  minutes  in  a  weak  solu- 
tion of  formaldehyde.  Another  sterilizing  solution  is  copper  sul- 
phate, 3  pounds;  water,  50  gallons.  This  solution  should  be  used 
before  the  buds  have  swelled  and  the  ends  of  the  cuttings  calloused ; 
otherwise,  it  may  cause  injury.  Fumes  of  burning  sulphur  form  an- 
other sterilizing  agent,  but  shoidd  be  used  only  when  all  growth  is 
dormant.    Still  another  is  the  modified  "  Eau  Celeste  " : 

Copper  sulphate pounds__  4 

Ammonia plnts__  .3 

Sal  soda pounds..  5 

Water  to  make gallons..  45 

The  rods  should  never  be  left  in  this  solution  more  than  10  or  15 
seconds,  and  afterwards  should  be  so  placed  that  the  liquid  will  run 
off  rapidly. 

HOW  TO  PLANT. 

The  best  time  to  plant  is  very  early  in  the  spring,  when  the  weather 
is  cool,  the  soil  moist,  and  the  cuttings  show  little  if  any  growth.  At 
this  season  of  the  year  cuttings  can  be  carried  about  the  field  in 
bundles  and  exposed  to  the  air  without  danger  of  injury.  If  the 
cuttings  have  pushed  out  tiny  rootlets,  and  the  buds  are  bursting  open 
at  the  upper  nodes  by  the  time  planting  begins,  they  should  always 
be  protected  from  the  sun  and  air  while  being  carried  about  the  field. 
Placing  them  in  buckets  filled  with  water  and  covering  them  with 
wet  sacks  will  serve  the  purpose. 

Tools  necessary  for  planting  are  very  simple  and  easily  made. 
Where  only  a  few  cuttings  are  to  be  planted,  and  the  soil  is  soft,  a 
sharpened  stick  can  be  used  for  making  the  holes,  though  a  sharpened 
iron  rod  is  better.  This  rod  should  be  of  three-eighths,  one-half,  or 
five-eighths  inch  material,  depending  upon  the  diameter  of  the  cut- 
tings to  be  planted.  The  point  should  be  an  abrupt  rather  than  a  long 
one,  since  otherwise  a  space  will  be  opened  up  too  narrow  to  permit 
the  cutting  to  reach  the  bottom,  thus  creating  an  air  space  beneath 
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the  plant.  The  rod  should  be  3  feet  long  and  bent  at  the  upper  end 
or,  even  better,  have  an  8-inch  crosspiece  welded  on  at  the  top. 
Where  the  soil  is  very  rocky  and  hard,  a  crosspiece  1  foot  from  the 
sharpened  end  will  allow  the  planter  to  force  the  rod  down  with  his 
foot.  The  only  other  equipment  necessary  for  planting  is  a  cord  on 
which  are  marked  off  the  spacing  distances. 

When  set  in  the  holes  cuttings  should  not  protrude  more  than  2 
inches  above  the  surface  of  the  ground.  In  all  cases  there  should 
be  one  or  perhaps  two  buds  near  or  above  the  surface.  As  a  gen- 
eral thing  it  is  best  to  plant  the  cuttings  in  a  vertical  position,  though 
foreign  growers  advocate  a  slanting  one,  on  the  ground  that  the 
cuttings  root  more  freely.  Experience  in  this  country,  however,  has 
failed  to  confirm  this  belief. 

The  hole  should  be  barely  large  enough  to  receive  the  cutting  and 
never  deeper  than  necessary.  After  the  cuttings  have  been  placed  in 
position  the  soil  should  be  firmly  packed  about  them  by  the  heel 
of  the  planter,  care  being  taken  not  to  bruise  or  break  them.  In  a 
soil  filled  with  springy,  undecayed  roots  packing  is  best  done  with 
a  tamper.  Planting  should  be  done  soon  after  the  holes  are  made, 
otherwise  the  latter  are  apt  to  dry  out  or  fill  up  with  loose  soil. 

SPACING. 

The  right  spacing  for  a  willow  holt  needs  to  be  carefully  con- 
sidered. Close  spacing  produces  a  better  quality  of  rod  and  insures 
greater  yields  per  acre,  especially  for  the  first  few  years.  For  any 
of  the  varieties  of  American  green  close  spacing  can  be  unreservedly 
recommended  under  all  conditions.  Once  well  established,  a  close- 
spaced  holt  will  virtually  keep  the  weeds  in  check  or  crowd  them 
out  altogether.  Under  such  conditions  little  or  no  cultivation  is  nec- 
essary, and  in  the  case  of  American  green  there  is  little  danger  that 
the  rods  will  become  stunted.  On  fertile  soils,  in  fact,  this  species, 
unless  closely  spaced,  tends  to  produce  rods  that  are  too  long,  and 
which  lack  somewhat  in  toughness.     (See  fig.  14.) 

With  the  purple  and  Lemley  varieties  close  spacing,  although  it 
has  often  been  recommended,  presents  serious  disadvantages.  Both 
of  these  species  at  the  end  of  6  or  8  years  show  a  decided  tendency 
to  produce  short  rods,  a  characteristic  which  is  greatly  intensified 
in  a  closely  spaced  holt.  On  fertile,  loose,  sandy  soil  this  tendency 
may  not  become  evident  for  from  10  to  20  years,  or  even  longer,  but 
on  heavy,  clay  soils  the  rods  become  stunted  very  early  in  the  life 
of  the  holt.  Purple  willow,  even  when  closely  spaced,  will  not  pro- 
duce enough  shade  to  keep  weeds  in  suppression,  making  cultiva- 
tion necessary.  In  a  closely  spaced  holt  this  must  be  done  by  hand. 
For  this  reason  many  growers  have  found  that  on  soils  of  only 
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average  fertility  a  epacing  for  purple  willow  of  6  by  30,  9  by  30, 
or  12  by  30  inches  gives  the  best  results  in  the  long  nin.  The  shoots 
produced  with  such  spacing  are  somewhat  crooked,  but  never  badly 
branched.  Purple  willow  holts  with  this  spacing  have  maintained 
their  productivity  for  from  15  to  25  years,  while  in  closely  spaced 
holts  on  the  same  soil  the  rods  have  become  very  short  in  half  this 
time. 

The  I^emley  and  patent  Lemley,  on  account  of  their  tendency  to 
branch  badly  when  open  spaced  and  their  ability  to  shade  the  ground 


Kill.  14. — Form  lit  ovvn-gniwa  .iiid  tlwi'-siiucpd  willows. 

when  closely  spaced,  should  be  closely  planted  on  all  but  the  very 
poorest  soils.  If  a  holt  of  Lemley  or  patent  Lemley  becomes  too 
crowded,  the  weaker  plants  will  die  out,  while  the  survivors  make  a 
thrifty  growth.  The  same  thing  is  true,  even  to  a  greater  extent,  of 
American  green,  but  purple  willow  fails  to  thin  itself,  and  the  rods 
in  a  too  closely  spaced  holt  generally  become  stunted. 

In  the  case  of  American  green,  differences  in  width  of  spacing 
have  very  little  effect  upon  the  length  of  rods  produced.     With  the 
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purple  willow,  on  the  other  hand,  a  12  by  36  inch  spacing  results 
in  the  production  of  much  longer  rods.  In  the  case  of  both  species 
the  weight  per  plant  is  proportionate  to  the  width  of  spacing.  With 
American  green  the  width  of  spacing  has  but  little  effect  upon  the 
total  yield,  but  with  purple  willow  the  yield  is  much  greater  in 
open-spaced  plots. 

The  results  of  experiments  at  Arlington  and  observations  in  the 
field  indicate  the  spacings,  shown  in  Table  5,  as  best  for  the  species 
listed. 

Tablk  r>. — lumper  spacing  for  basket  trillows  on  lich,  medium,  and  poor  soil. 


Vwlety. 


American  greeit 
Patent  Lemley . 
Lemley  willow . 
Purple  willow . . 


Rich  soQ. 


Inchet. 
6  by  18 
6  by  18 
6  by  18 
6  by  18 


Medium 
soiL 


Incha. 
6  by  IS 
6  by  24 
6  by  24 
12  by  24 


Poorsofl. 


Inches. 
9  by  20 
9  by  24 
9  by  24 

12  by  36 


CULTIVATION. 


The  basket  willow  must  be  kept  free  of  weeds  from  the  start. 
The  first  two  years  form  the  critical  period  in  the  life  of  a  holt, 
since  the  young  plants  are  not  vigorous  enough  to  keep  down  the 
weeds,  even  if  closely  spaced.  If  the  willows  are  closely  spaced,  culti- 
vation will  have  to  be  done  with  a  hoe  or,  if  carried  on  early  in  the 
spring,  with  a  small  garden  cultivator.  In  open-spaced  holts  a 
horse  cultivator  can  be  used,  although  some  handwork  will  be 
necessary. 

Unless  a  gi*ower  is  sure  that  he  can  give  his  patch  at  least  one  hoe- 
hig  in  the  spring  for  the  first  two  or  three  years,  it  is  better  to  space 
the  willows  wide  enough  to  permit  horse  cultivation,  since  a  well- 
kept  holt  widely  spaced  will  produce  much  better  than  a  close- 
spaced  holt  in  which  weeds  and  grass  have  gained  a  foothold.  This 
is  especially  true  of  the  purple  willow.  In  the  case  of  American 
green,  close  spacing,  with  perhaps  a  little  cultivation  in  the  spring, 
will  suppress  the  weeds.  In  holts  which  are  not  cultivated  fre- 
quently the  roots  of  the  willows  are  near  the  surface  of  the  soil,  and 
are  likely  to  be  injured  when  the  holt  is  cultivated.  Cultivation 
should  never  be  deeper  than  2  or  3  inches,  but  must  be  thorough. 
The  results  of  imperfect  cultivation  are  scarcely  noticeable  two 
weeks  after  it  has  been  given,  but  when  thoroughly  done  the  weeds 
will  not  begin  to  reappear  until  at  the  end  of  that  time.  In  a  holt 
where  weeds,  especially  grass,  have  gained  a  foothold,  it  is  better 
entirely  to  remove  a  thin  layer  of  sod  than  to  chop  up  the  surface 
and  leave  it  on  the  ground  for  the  grass  to  take  root  again  if  wet 
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weather  follows.  After  a  layer  of  sod  is  removed,  the  soil  beneath 
should  be  loosened  up  somewhat,  even  at  the  expense  of  cutting  a 
few  roots.  Only  by  such  treatment  can  grasses  be  thoroughly  elimi- 
nated from  a  holt  when  once  firmly  established.  Frequent  and  regu- 
lar inspection  of  the  holt  is  necessary  to  discover  and  stamp  out  at 
once  such  pests  as  dodder,  morning  glory  vines,  and  caterpillars. 

A  NEW  SYSTEM  OF  CULTURBi 

To  insure  the  best  success  of  a  willow  holt  with  the  smallest  cost 
of  establishment  the  following  practice  is  suggested:  The  willows 
should  be  widely  spaced  at  first  to  permit  of  horse  cultivation. 
Spacing  might  be  G  by  36  inches,  or  even  12  by  36  inches,  according 
to  the  soil  and  moisture  conditions.  Horse  cultivation  can  be  given 
at  any  time  during  the  first  year,  since  the  rods  are  then  small. 
This  does  not  keep  the  holt  absolutely  free  from  weeds,  of  course, 
but  very  little  trouble  is  entailed  in  removing  the  weeds  within  the 
row  with  a  hoe.  During  the  second  year  the  holt  can  be  cultivated 
by  horse,  at  least  until  late  summer,  while  the  willows  will  produce 
enough  shade  to  keep  down  weeds  in  the  row.  In  the  spring  follow- 
ing the  second  year,  cuttings  should  be  set  between  those  already 
established  and  similarly  spaced  in  the  row.  These  later  cuttings, 
however,  must  be  5  or  6  feet  long  in  the  case  of  American  green,  and 
from  3  to  5  feet  long  in  the  case  of  purple  and  Lemley,  since  they 
compete  for  light  with  the  plants  already  established.  If  the  holt 
has  been  kept  clean  up  to  this  time,  the  cost  of  cultivation  will  not 
be  large,  even  though  it  must  be  done  by  hand.  Thorough  cultiva- 
tion before  planting  the  new  sets  will  save  at  least  one  hoeing.  The 
new  sets  should  be  allowed  to  grow  for  two  seasons  before  being  cut 
back  to  the  ground.  This  method  is  especially  desirable  for  a  large 
holt  in  localities  where  the  cost  of  hand  labor  is  high. 

MULCHES. 

Where  weeas  are  especially  troublesome  mulches  can  often  be 
used  to  advantage.  They  not  only  serve  to  check  the  growth  of 
weeds  but  also  prevent  the  surface  soil  from  becoming  hard  and 
diflScult  to  cultivate.  At  Arlington  mulches  of  sand  and  stable 
manure  were  applied  to  sections  of  the  holt  after  the  entire  holt  had 
been  hoed.  When  the  holt  was  cultivated  for  the  second  time  very 
few  weeds  had  made  their  appearance  in  the  area  covered  with 
sand,  and  those  that  had  appeared  were  easily  removed.  Weeds 
were  more  numerous  in  the  manured  areas,  but  less  so  than  where 
there  was  no  mulch  at  all.  They  were  removed  with  comparative 
ease,  leaving  the  surface  loose  and  dry,  with  poor  chances  for  their 
further  establishment.     During  the  early  part  of  the  season  the 
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willows  which  received  the  mulch  fell  somewhat  behind  the  others 
in  height  growth.  Two  weeks  later,  however,  they  had  actually 
forged  ahead. 

Sand  mulches  can  be  placed  on  a  holt  at  a  cost  of  froni  $15  to  $25 
per  acre,  according  to  the  accessibility  of  the  mulch.  Unless  manures 
are  well  rotted  there  is  a  possibility  of  carrying  to  the  holt  a  large 
amount  of  weed  seed,  which  will  offset  the  beneficial  effects  of  the 
application. 

Mulches  also  serve  to  prevent  heaving  of  the  young. plants  during 
the  first  year  or  two  of  growth.  While  it  is  often  possible  to  push 
cuttings  back  into  the  ground,  they  are  always  slow  to  recover.  The 
Lemley  and  patent  Lemley  are  especially  susceptible  to  this  sort  of 
injury. 

FERTIUZERS. 

The  average  willow  holt,  situated  on  bottom  land,  seldom  needs 
fertilizers.  If  willows  fail  to  produce  rods  of  sufficient  size,  it  is 
much  more  likely  to  be  due  to  poor  drainage  or  acidity  or  poor 
physical  condition  of  the  soil  than  to  lack  of  plant  food.  Very  alka- 
line soils,  however,  should  be  heavily  manured  before  planting. 
Light,  sandy  soils  which  have  been  cropped  for  many  years  re- 
spond very  quickly  to  the  application  of  fertilizer  by  increased 
yields.  The  greater  portion  of  such  soils  in  the  coastal  plain  region 
of  New  Jersey  and  Delaware  needs  fertilizing  to  produce  basket 
willows  in  large  quantities.  Well-rotted  barnyard  manure  is  the 
most  satisfactory  material,  since  besides  its  value  as  a  plant  food  it 
improves  the  physical  condition  of  the  land  and  acts  as  a  mulch  to 
keep  out  weeds  and  gi'ass. 

The  soil  of  most  holts,  even  if  well  plowed,  is  usually  packed  quite 
hard  by  the  time  planting  is  completed.  At  best  only  the  surface  is 
stirred  each  year  by  cultivation.  Moreover,  the  soil  of  a  holt  may  l)e 
subject  to  a  period  of  drought,  and  so  become  more  or  less  baked. 
The  physical  damage  done  the  soil  each  year  is  apt  to  be  cumula- 
tive, since  there  is  little  chance  to  restore  it  to  the  proper  condition. 
In  such  cases  it  may  easily  become  sour,  a  condition  which  seriouslv 
affects  the  yield.  This  can  be  remedied  by  the  application  of  lime. 
Not  more  than  a  ton  per  acre  should  be  applied  in  one  season.  Sour 
soils  are  also  often  the  result  of  poor  drainage,  which  can  be  iin,- 
proved  by  constructing  a  ditch  or  a  tiled  drain. 

REPLANTING  FAIL  PLACES. 

Individual  plants  are  continually  dying  out  in  a  willow  holt  as  a 
result  of  physical  injuries  or  disease.  The  percentage  of  loss  for 
any  one  year  is  so  small,  however,  that  it  is  not  likely  to  be  noticed 
until  the  accumulated  losses  of  several  vears  make  themselves  evi- 
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dent.  It  may  not  be  until  the  end  of  10  or  12  years,  when  many 
bolts  show  a  tendency  to  decline,  that  the  grower  realizes  that  his 
holt  is  poorly  stocked.  Replants  made  at  this  time  are  slow  to 
become  productive.  A  cutting  establishes  itself  in  an  old  holt  much 
more  slowly  than  if  planted  on  new  ground  simultaneously  with 
the  other  cuttings.  For  this  reason  fail  places  should  be  planted  up 
each  year.  Neither  the  amount  of  material  needed  nor  the  labor 
involved  will  be  large.  The  long  2-year-old  stocks  of  the  replants 
at  the  end  of  the  second  season  furnish  the  very  best  material  for 
cuttings.  They  are  straight,  free  from  branches,  and  grow  vigor- 
ously when  planted. 

The  diflSculty  of  establishing  new  plants  in  old  holts  is  due  to  root 
crowding  and  lack  of  direct  sunlight.  To  determine  the  effect  of 
root  crowding  five  rows  of  1-foot  American  green  •  cuttings  were 
planted  beside  a  well-established  plot  of  American  green.  The  new 
plants  were  placed  on  the  south  side  of  the  established  ones,  and  a 
wire  stretched  along  the  edge  of  the  old  plot  to  further  eliminate 
shading.  Soil  and  moisture  conditions  being  uniform,  this  left  only 
root  crowding  to  account  for  any  differences  in  behavior  of  the  young 
plants. 

In  row  No.  1,  which  was  18  inches  from  the  old  plants,  63  per  cent 
of  the  cuttings  failed  to  survive  the  first  year.  In  row  No.  2,  which 
was  36  inches  away  from  the  established  willows,  23.5  per  cent  of 
the  plants  failed  to  survive,  indicating  the  influence  of  root  crowd- 
ing, even  with  open  sunlight,  at  this  distance.  In  the  three  other 
rows  the  loss  was  11, 12,  and  10  per  cent,  respectively,  indicating  that 
at  a  distance  of  4^  feet  or  more  the  influence  of  established  plants 
is  not  felt.  Similar  observations  in  New  Jersey  on  patent  I^emley 
and  Lemley  gave  almost  identical  results,  but  with  purple  willow 
the  influence  of  the  established  plants  is  not  evident  beyond  a  dis- 
tance of  3  feet. 

In  planting  fail  places  within  a  holt  it  can  be  assumed  that  the 
effect  of  root  crowding  will  be  practically  the  same  in  the  case  of 
each  new  plant,  and  that  difffrences  in  development  by  cuttings  of 
various  lengths  are  due  primarily  to  the  amount  of  shading  they 
receive.  To  determine  the  size  of  cutting  best  adapted  to  withstand 
shading,  American  green  willows  were  replanted  with  cuttings  of 
different  lengths.  This  willow  was  selected  because  its  dense  foliage 
makes  it  more  diflScult  to  replant  than  any  other  species.  Fail  places 
in  a  large  holt,  set  out  in  1904,  were  planted  with  1,  3,  5,  and  7  foot 
cuttings.  The  1  and  3  foot  cuttings  were  planted  10  inches  deep,  and 
the  5  and  7  foot  cuttings  from  14  to  15  inches  deep.  In  all  cases 
selected  material  was  used. 

The  5-foot  and  7-foot  cuttings  established  themselves  very  suc- 
cessfully, but  the  3-foot  cuttings  did  not  do  so  well.     The  1-foot 
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cuttings  failed  completely.  The  7-foot  cuttings  made  a  better  growth 
than  the  5-foot  ones,  but  the  difference  was  not  enough  to  justify 
their  use,  except  under  the  most  unfavorable  conditions,  since  they 
are  subject  to  injury  by  wind-shaking,  especially  on  sandy  soils. 
Longer  cuttings  have  from  three  to  five  times  as  much  leaf  surface 
as  1-foot  cuttings,  which,  with  their  greater  height,  form  their 
superiority. 

Replants  should  be  set  out  as  soon  as  the  holt  is  cut,  in  order  to 
give  them  an  early  start.  Replanting  late  in  the  spring  is  apt  to 
result  in  almost  total  failure.  If  the  new  cuttings  are  planted  after 
they  have  put  out  leaves,  it  is  better  to  pull  these  oflf  and  allow  others 
to  take  their  place  when  the  plants  become  rooted.  The  replants 
should  be  allowed  to  grow  two  years  before  cutting.  Rods  cut  from 
8  to  10  inches  above  ground  after  one  season's  growth  produce 
thriftier  plants  the  second  year,  but  the  high  stool  resulting  from 
this  practice  is  very  undesirable.  If  the  replants  are  left  two  years, 
and  are  very  numerous,  it  is  best  to  cut  them  back  to  the  original 
size  the  second  season;  otherwise  they  may  actually  shade  the  old, 
established  plants. 

HARVESTING  THE  CROP. 

WHEN  TO  CUT. 

The  time  for  cutting  willows  will  be  governed  largely  by  the  size 
of  the  holt  and  the  amount  of  labor  available.  One  thing  to  be 
borne  in  mind,  however,  is  that  the  cutting  should  be  finished  before 
the  buds  begin  to  swell.  Cutting  late  in  the  spring  after  growth 
has  started  almost  invariably  results  in  decreasing  the  vitality  of  the 
stools  and  consequently  the  size  of  the  succeeding  crop.  It  also 
retards  the  new  growth,  since  sprout  buds  do  not  form,  as  a  rule, 
until  after  the  cutting  is  done.  Willow  rods  that  are  to  be  steam 
peeled  may  be  cut  from  the  holt  as  soon  as  the  leaves  fall  and  the 
wood  has  matured.  Rods  which  are  to  be  sap  peeled  or  used  for 
cuttings  should  not  be  cut  from  the  hftlt,  as  a  rule,  until  December  or 
January,  unless  storage  facilities  are  available.  Cutting  shoots  before 
they  are  fully  mature  tends  to  make  them  soft  and  brittle. 

HOW  TO  CUT. 

The  best  tool  for  cutting  willows  from  the  holt  is  the  ordinary 
hook  knife.  This  is  made  in  many  shapes  and  sizes  (figs.  15,  16, 
and  17).  For  general  use,  however,  where  both  large  and  small  rods 
are  to  be  cut,  the  shape  shown  in  figure  15  is  the  best.  The  bulge 
at  the  end  of  the  handle  is  a  great  help  in  keeping  a  firm  grip.    In 
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cutting  ezceptionally  large  rods  a  leather  thong  attached  to  the 
handle  and  fitting  over  the  hand  or  around  the  wrist  will  make  cut- 
ting easier.  Pruning  shears,  either  small  or  large,  are  scarcely  prac- 
ticable for  cutting  willows  where  a  quantity  of 
rods  is  to  be  handled,  since  their  operation  con- 
sumes from  one-third  to  one-half  more  time  than 
cutting  with  a  hook  knife.  ^Vhere  the  holt  is  so 
small  that  the  time  element  need  not  be  considered, 
pruners  may  be  used  to  advantage,  since  they  make 
it  possible  to  cut  the  rods  very  close  to  the  stool. 
Another  case  in  which  pruners  are  useful  is  with 
young  plants  which  have  been  exposed  to  heaving 
during  winter  or  which  are  being  cut  when  the 
ground  is  soft.  Under  such  conditions  the  upward 
stroke  of  the  knife  is  likely  to  loosen  the  plant  or 
actually  to  lift  it  from  the  ground. 

The  use  of  a  scythe,  brush  hook,  or  hay  or  com 
cutter  is  not  advisable,  since  they  leave  the  stools  in 
a  ragged  condition  and,  as  a  rule,  several  inches 
too  high. 

HEIGHT  OP  STOOLS. 

Stools  should  be  cut  as  low  as  possible.    Where 
cutting  is  reasonably  low,  and  the  new  growth  is  fiq.  is.— KnUe  (or 
from  the  juncture  of  the  shoot  and  the  stool,  the     i^"    "«  * 
stump  of  the  old  shoot  dies  back,  while  the  height  of  the  stool  is 
not  appreciably  increased.    New  growth  from  the  collar  is  straighter 

than  that  from 
stumps  of  old 
shoots,  since  the  lat- 
ter are  really  lateral 
branches  which  must 
turn  upward.  Long 
sprout  stumps  are 
likely  to  have  one  or 
more  lateral  buds 
from  which  branches 
are  sent  out.  The 
bases  are  thus  kept 
alive,  and  the 
height  of  the  stool 
much  increased. 


A  B 

Fiq.  16. — Otber  lannH  at  cutting  knives. 


Low-cut  stools  also  offer  the  least  chance  for  mechanical  injury  or 
disease. 
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COST  OF   CUTTING. 


If  the  labor  is  carefully  handled  the  cost  of  cutting  rods  from  the 
holt  can  be  kept  within  reasonable  limits.  Carelessness  in  this  opera- 
tion means  a  serious  inroad  upon  the  profits  in  willow  growing. 

The  lowest  cost  figure  for  cutting  on  a  large  scale  is  probably  that 
prevailing  on  a  45-acre  holt  in  Michigan,  where  it  amounts  to  $10  per 
acre.  This  small  cost  is  made  possible  by  the  fact  that  the  holt  has 
a  low  yield,  and  is  largely  of  purple  willows.  At  Arlington  it  costs 
$7.68  per  ton  to  cut  purple  willows.  The  average  per  acre  yield  in 
the  Michigan  holt  is  under  2  tons,  so  the  cost  of  cutting  per  ton  there 
is  probably  somewhere  between  $5  and  $7.  It  is  doubtful  whether 
willows  can  be  cut  for  less  than  $5  per  ton  green  weight. 


BUNDUNG  AND  PITTING. 

Rods  should  not  be  left  on  the  ground  for  any  length  of  time  after 
being  cut,  especially  if  the  weather  is  dry  and  warm.  They  should 
be  bundled  according  to  size  and  shape.  Straight  rods  are  easier  to 
handle,  and  can  be  tied  in  larger  bundles.  Rods  which  curve  sharply 
at  the  base  are  more  difficult  to  handle,  since  it  is  essential  to  keep 
the  butts  uniform,  and  so  can  best  be  tied  up  tightly  in  small  bundles. 
Either  binder  twine  or  a  willow  rod  can  be  used  for  tying.  For  a 
novice  the  cord  is  easier  to  handle,  but  an  expert  can  tie  up  a  bundle 
with  a  rod  much  more  tightly  and  in  less  time  than  with  twine. 
Purple  willow  rods  are  the  best  for  this  purpose. 
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After  the  leaves  come  out  in  the  spring  it  is  necessary  to  keep  the 
cut  willows  in  water  until  they  are  peeled.  If  out  of  water  even  for 
a  day  or  two  they  die,  and  the  bark  can  not  be  removed.  A  pit 
should  be  provided  in  which  the  water  is  of  uniform  depth  and 
fluctuates  as  little  as  possible.  The  water  in  the  pit  should  only  be 
deep  enough  to  be  sure  that  the  ends  of  all  the  rods  are  submerged. 
It  is  best  to  place  the  rods  in  a  vertical  position  in  the  pit,  for  if  they 
are  allowed  to  lean,  the  butts  on  one  side  of  the  bundle  are  lifted 
and  may  be  exposed  to  the  air.  Bundles  pitted  upright  soon  settle 
into  the  soft  bottom  of  the  pit,  and  after  the  rootlets  have  started 
there  is  little  danger  of  their  being  overthrown  by  wind.  It  is  a  good 
plan  to  drop  the  bundle  on  the  end  several  times  before  pitting  in 
order  to  even  up  the  butts  (fig.  18). 

The  location  of  the  pit  will  depend,  of  course,  upon  the  available 
supply  of  water,  but  an  effort  should  be  made  to  have  it  where  the 
willows  will  be  protected  from  the  wind  and  near  a  spot  where  peel- 
ing can  be  conveniently  done.  Provision  should  be  made  against  the 
pit  filling  up  to  an  undesirable  depth  during  a  freshet.  If  there  is  no 
running  water  near  the  holt,  the  surface  run-off  can  often  be  used. 

A  shallow  pit  fed  by  a  reservoir  or  pond  is  better  than  a  deep  one 
which  fills  up  during  a  rain.  A  reservoir  for  a  pit  can  often  be 
made  by  merely  throwing  up  a  low  bank  of  earth  across  a  depression 
located  somewhere  above  the  pit.  The  water  can  then  be  let  into  the 
pit  as  needed.  Deep  mud  or  slime  at  the  bottom  of  the  pit  should 
be  avoided,  since  it  discolors  the  base  of  the  rods,  although  these 
portions  under  water  are  always  somewhat  discolored.  It  is  seldom 
a  good  plan  to  pit  rods  in  running  streams,  since  it  is  hard  to  obtain 
a  uniform  depth  of  water,  and  there  is  always  danger  of  the  rods 
being  carried  away  by  freshets. 

PEEUNG. 

Hand  peeling  is  done  by  drawing  the  rods  between  two  steel 
plates  or  bars  which  have  spring  enough  to  break  the  bark,  but  not 
enough  to  crush  the  wood.  These  are  made  in  a  variety  of  forms, 
several  of  which  are  show  a  in  figure  19.  The  one  shown  in  figure 
19,  A,  is  easily  made  and  gives  good  service.  Figure  19,  C,  shows  a 
very  effective  brake  for  peeling  the  Lemley  willows  which  can  be 
made  from  a  wagon  spring. 

Peeling  presents  the  most  difficult  problem  in  basket-willow  cul- 
ture in  America,  since  it  is  always  hard  to  secure  labor  at  a  cost 
which  will  allow  a  profit  to  the  grower.  At  times  it  is  almost  im- 
possible to  get  the  necessary  labor  at  any  price.  This  condition  has 
been  responsible  for  the  abandonment  of  many  willow  holts.  The 
actual  difficulties  of  peeling  are  comparatively  few;  it  is  the  high  cost 
of  hand  labor  and  the  difficulty  of  securing  it  which  handicaps  the 
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willow  grower.  Wbat  is  needed  is  a  peeling  machine  to  cost  not 
over  a  hundred  dollars.  Several  good  machines  have,  in  fact,  been 
designed,  but  those  so  far  manufactured  are,  perhaps  with  one  ex- 
ception, very  large  and  cumbersome,  and  can  not  be  sold  for  leas 


nerkao  Kr««D  w  11  Iowa. 


than  several  hundred  dollars.  They  have  been  designed,  moreover, 
for  peeling  steamed  willows  rather  than  sap  willows,  which  seems 
a  mistake,  since  the  latter  will  bring  at  least  2  cents  more  per  pound 
and  have  a  much  more  more  extensive  market.    The  use  of  the  pres- 


BASKET  WILLOW  CULTUBE. 


27 


ent  machines  by  the  average  willow  grower  could  be  likened  to  the 
use  of  a  large  power  com  sheller  by  farmers  who  raise  only  a  few 
bushels  per  year.  The  basket-willow  industry  calls  for  a  machine  to 
parallel  the  small  hand  com  sheller  now  found  on  every  farm  where 
com  is  a  minor  crop.  A  successful  peeling  machine  of  the  kind  de- 
scribed should  have  a  large  sale.  Its  appearance  on  the  market 
would  give  a  stimulus  to  willow  growing,  while  every  farmer  with  a 
willow  patch  could  be  sure  that  it  would  repay  him  for  the  time  be- 
stowed upon  it.  Willow  growing  would  then  become  a  common  prac- 
tice rather  than  the  specialty  of  a  few. 


V 


\/ 


Fia.  tS.—Hind  peeling  devlrcB. 

It  is  unfortunate  that  steam  peeling  is  so  much  practiced  in  this 
country.  It  tends  not  only  to  put  the  bulk  of  American-grown  rods 
into  the  second  class,  but,  through  the  necessary  centralization  which 
the  practice  entails,  control  of  the  willow  industry  in  certain  local- 
ities has  come  into  the  hands  of  a  few  dealers  and  out  of  those  of 
the  small  grower  and  basket  maker. 

DBTITIG,  DRAFTING,  AND  BUNDLING. 

Peeled  willow  rods  should  be  thoroughly  dried  before  bundling. 
One  or  two  days  in  the  hot  sun  will  suffice  for  this,  if  the  rods  are 
well  spread  out  on  racks.     They  should  be  kept  out  of  the  rain,  and 
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covered  at  night  to  protect  them  from  the  dew.  Otherwise  they  lose 
their  whiteness. 

Rods  are  often  drafted,  or  sorted,  as  soon  as  they  are  cut  from  the 
holt,  but  it  is  better  if  they  are  fairly  uniform  in  size  to  sort  them 
while  peeling.  With  a  little  practice  a  peeler  can  divide  the  rods 
into  several  piles,  according  to  size,  without  the  expenditure  of  extra 
time  and  with  very  little  additional  labor.     (Figs,  20  and  21.) 

Where  there  are  a  large  number  of  rods,  bundling  should  be  done 
by  a  machine.  (Fig.  22.)  Willows  well  sorted  and  bundled  aremuch 
more  salable  than  those  which  have  been  poorly  prepared  for  Uie 
market.  Bods  which  have  a  decided  curve  at  the  base,  like  the 
Iiemley,  should  be  bound  with  the  ends  pointing  uniformly  in  one 


Fig.  20. — Draltlng  baiket  wlllowi. 

direction.     This  results  in  a  much  neater  and  more  compact  bundle, 
and  also  permits  of  better  stacking. 

RETURNS  FROM  WILLOW  GROWING. 

The  cost  of  establishing  and  preparing  a  basket-willow  holt  varies 
much  more  than  in  the  case  of  the  ordinary  farm  crop;  consequently 
there  is  also  a  wide  variation  in  the  net  returns  per  acre.  The  one 
thing  to  keep  in  mind  in  willow  growing  is  that  a  poorly  managed 
holt,  even  if  well  situated,  will  not  pay,  while  a  well-managed  holt, 
even  under  less  favorable  conditions,  will  return  a  good  profit.  Wil- 
low growing  requires  a  certain  amount  of  exact  knowledge,  and  for 
this  reason  the  costs  for  the  beginner  are  generally  higher  than  for 
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the  experienced  grower.    The  following  tables  show  the  average 
returns  from  steam-peeled  purple  willows  and  sap-peeled  American 


Fio.  21. — Drying  the  peeled  rods. 


Pio.  22.— BundilDg  the  peeled  rods. 


green  willows.     In  arriving  at  the  figures  given,  average  conditions 
of  soil  and  moisture  were  assumed.     It  was  also  assumed  that  the 
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holts  are  moderately  well  managed.  While  the  cost  figures  may  be 
too  high  for  some  individual  holts,  they  represent  the  costs  that  an 
average  grower  will  hare  to  meet. 

Table  6. — Returns  from  uteam-peeled  purple  ivillow8,  spaced  12  by  36  inches, 

land  valued  at  $35  per  acre, 

FIRST  YEAR. 


Expenses. 


Preparation  o  f  land 

Co&i  of  sets 

Planting 

Cultivation  (horse) 

Catting,  at  15  per  ton 

Interest  on  land,  cash  investment,  and  taxes 


$10.00 
15.00 
6.25 
3.00 
5.00 
4.10 

43.35 

Returns. 


Sale  of 'green  rods,  1  ton,  at  $20. 
Expenses 


Net  loss. 


$20.00 
43.35 


23.35 


SECOND  YEAR. 


Cultivation $6.00 

Replanting  foil  places 1. 60 

Cutting,  at  $5  per  ton 12. 50 

Interest,  taxes,  etc I  3.25 


23.25 


Sale  of  green  rods,  2}  tons,  at  $20. 
Expenses , 


Net  profit 26.75 


ssaoo 

23.25 


THIRD  YEAR. 


Cultivation '    $8.00 


Replanting  fail  places. 
Catting  at  $5  per  ton . 

Spraying 

Interest,  taxes,  etc 


.75 

20.00 

5.00 

2.10 


35.85 


Sale  of  green  rods,  4  tons,  at  $20 1    $80.00 

Expenses !      35.85 


Net  profit. 


44.15 


FOURTH  TO  FIFTEENTH  YEAR. 


Cultivation , 

Replanting 

Cutting 

Peeling 133.32 

Drafting 24. 00 

Spraying 5. 00 

Interest,  taxes,  etc 2. 10 


$12. 00  ',   Dry  peeled  rods  ,'5,333  pounds,  at  6  cents . .    $319.96 

1. 50  ■    Annual  expeitee i    217. 93 

40.00 


217.92 


Annual  net  profit j    102.06 


The  net  profit  for  15  years  would  then  be  $1^95.31  or  an  average 
annual  net  profit  of  $84.82  per  acre  per  year. 

Table  7. — Returns  from  sap-peeled  American  green  'icillows,  spaced  9  by  20 
inches,  cuttings  purchased,  land  valued  at  $35  per  acre. 

FIRST  YEAR. 


Expenses. 


Preparation  of  land 

Cost  of  sets 

PianUng 

Cultivation 

Cutting,  at  $5  per  ton 

Peeling,  2i  cents  per  pound,  dry  rods. 

Drafting,  at  $3  per  ton 

Interest,  taxes,  etc 


Total. 


Returns. 


$12.00 

52.50 

12.50 

15.00 

7.50 

25.00 

4.50 

7.55 

136.55 


Dry  peeled  rods,  1,000  x>ounds,  at  6  cents. 
Expenses 


$oaoo 

136.55 


Net  loss. 


76.55 
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SECOND  YEAR. 


CaltivBtl(m , 

Replanting 

Cutting,  at  $6  per  ton 

Peeling,  at  2^  cents  per  pound,  dry  rods 

Drafting 

Interest,  taxes,  etc 

Cultivation 

Replanting 

Cutting 

Peeling 

Drafting 

Spraying 

Interest,  taxes,  etc 


Dry  peeled  rods,  3,000  x>ounds,  at  6  cents. .  >  $180.00 
Expenses 


Net  profit. 


133.42 


46.50 


THIRD  YEAR. 


$12.00 

1.50 

40.00 

133.33 

24.00 

5.00 

3.60 


219. 42 


Dry  peeled  rods,  5,333  pounds,  at  6  cents .. '  $319.98 
Expenses I    219. 42 


Net  profit I    100. 56 


From  the  fourth  to  the  twentieth  year  of  the  holt  the  average  an- 
nual net  profit  should  be  $100.56.  The  average  annual  net  profit  per 
acre  for  the  20  years  is,  therefore,  $89. 

MARKETS  AND  MANUFACTURE.^ 

In  Europe  every  grade  of  basket,  from  the  finest  to  the  coarsest,  is 
made  of  willow.  The  heaviest  farm  baskets  and  receptacles  for 
handling  .rough  merchandise  are  made  out  of  unpeeled  rods,  while 
peeled  rods  go  into  market,  clothes,  and  fruit  baskets,  furniture, 
hampers,  and  trunks.  In  Europe,  too,  the  finest  examples  of  split 
willow  ware  have  been  developed. 

In  America  the  market  has  a  different  aspect.  A  large  number 
of  baskets  are  made  of  wood,  some  of  woven  pine,  oak,  ash,  and  elm 
strips;  others  from  broad  veneers  laid  together  at  the  bottom  and 
fastened  at  the  rim  by  a  strip.  Wood  goes  into  market,  clothes,  and 
laundry  baskets,  and  willow  is  forced  to  be  content  with  a  limited 
share  of  the  general  trade.  Eeed  and  rattan,  too,  have  a  permanent 
place  in  the  American  market. 

Though  willow  is  less  easy  to  work  than  rattan,  its  durability, 
lightness,  and  beautiful  color  have  brought  it  into  favor  with  manu- 
facturers of  furniture,  several  of  whom  have  given  up  rattan  en- 
tirely in  favor  of  willow.  To-day  there  is  a  steady  demand  for 
willow  furniture,  where  light,  attractive,  and  durable  goods  are 
desired  (fig.  23). 

The  willow-furniture  industry  in  America  is  centered  in  New  York, 
Boston,  and  Rochester.  Small  concerns  are  located  in  other  places, 
but  most  of  the  wholesale  supplies  come  from  large  houses  in  the 
three  cities  named.  The  extension  of  the  industry  is  limited  not  so 
much  by  the  lack  of  raw  material,  though  in  some  cases  there  is  such 
a  lack,  as  by  the  scarcity  of  skilled  workmen.    At  present  all  manu- 


» ReTision  of  material  contained  in  Forest  Service  Bulletin  46,  "  The  Basket  Willow," 
by  W.  F.  Hubbard. 


32  FAtlMEBS'  BULLEHK  622. 

facturers  use  far  more  imported  willow  than  they  do  American, 
because  the  imported  willow  rods  are  better  sorted  and  easier  to  get 
in  small  sizes.  The  average  American  grower  does  not  seem  to  ap- 
preciate the  value  of  small  stock,  which  is  more  difficult  to  peel,  and 
consequently  more  expensive  to  produce. 

Imported  willow  rods  sell,  on  an  average,  for  about  7  cents  per 
pound.  The  best  quality  of  American-grown  willow  comes  in  four 
sizes  and  sells  at  from  5  to  7  cents  a  pound.  The  smallest  size  is  hard 
to  get,  and  the  other  sizes  are  seldom  well  sorted.    The  American- 


grown  willow  is  regarded  favorably  by  furniture  makers,  and  what- 
ever objections  they  may  have  can  be  removed  by  greater  care  in  cul- 
ture and  in  preparing  the  rods  for  the  market. 

The  makers  of  high-grade  willow  basket  ware  (fig.  24)  are  gen- 
erally located  in  the  larger  cities  throughout  the  North  and  in  the 
Mississippi  Valley.  There  are  also  several  establishments  in  San 
Francisco  and  Sacramento.  In  the  South  basket  makers  are  found 
only  in  Richmond,  Charleston,  and  New  Orleans.  Practically  no 
attempt  is  made  by  any  of  these  manufacturers  to  compete  with 
makers  of  cheap  baskets. 
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In  the  East  both  foreign  and  domestic  willows  are  used.  EveoK-in 
this  section,  however,  the  manufacturers  say  that  they  would  use 
more  American-grown  willows  if  they  could  get  them,  since  they  are 
heavier  and  more  durable  than  the  French.  All  willow  used  for  fine 
baskets  and  for  furniture  must  be  a  brilliant  white,  and  for  this 
reason  only  sap-peeled  rods  are  considered.  In  the  Middle  West  and 
West  transportation  costs  increase  the  price  of  foreign-grown  willows 
and  limit  their  use.  All  the  manufacturers  seem  to  prefer  the 
American-grown  willow  if  it  can  be  obtained. 

Upon  the  manufacturer  of  low-grade  basket  ware  falls  the  burden 
of  the  competition  with  wooden  baskets  and  with  cheap  willow  prod- 


Fio.  24.— Blgh-gride  willow  wan. 

ucts  imported  from  Europe.  The  manufacture  of  low-grade  baskets 
is  centered  in  western  New  York  and  in  the  larger  cities  throughout 
the  country.  The  basket-willow  industry  about  Syracuse,  Roches- 
ter, and  other  points  in  western  New  York  differs  from  that  in  any 
other  part  of  America,  more  nearly  approaching  the  industry  in 
certain  sections  of  Europe.  It  is  carried  on  in  the  midst  of  an  im- 
portant willow-growing  district,  and  is  mainly  in  the  hands  of  a 
few  large  dealers  who  buy  the  willows  and  give  them  out  to  basket 
makers.  These  latter  work  at  home,  receiving  a  speciiied  sum  per 
dozen  for  the  baskets,  according  to  the  size.  The  willows  are  steam 
I>eeledT  a  process  which  turns  the  rods  a  red-brown  color  and  ruins 
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them  for  all  fine  work.  Besides  the  industry  in  western  New  York, 
willow-basket  makers  are  scattered  through  the  country  districts  of 
Pennsylvania  and  the  middle  western  States  as  far  as  the  Mississippi. 
Conditions  are  very  much  the  same  as  those  in  New  York,  though, 
as  a  rule,  sap-peeled  willows  are  used. 

SUGGESTIONS  FOR  BASKET  MAKERS. 

In  Europe  basket  ware  is  used  for  many  purposes  practically 
unknown  in  this  country.  In  bakeries  and  dairies,  on  the  Continent 
and  in  England,  eggs,  buns,  rolls,  etc.,  are  displayed  in  very  deli- 
cately woven,  shallow  baskets  of  the  best  quality,  which  add  a  real 
attractiveness  to  the  store.  Grocers  often  use  willow  hampers  for 
dried  fruits,  nuts,  etc.  Such  hampers  are-  made  with  one  side  higher 
than  the  opposite  one,  so  that  the  wares  can  be  better  seen.  The 
hamper  is  set  on  short  jfeet. 

In  England  great  quffntities  of  split  basket  ware  are  used.  Screen 
doors  and  even  office  window  screens  are  beautifully  fashioned  in 
willow,  and  even  hotel  washstand  splashers  are  made  of  willow. 
Small  mats  for  hot  dishes  at  table  are  also  made  of  split  willow,  as 
are  also  very  dainty  bread  baskets.  A  half-bushel  basket  is  made  in 
England  aiid*  Holland  which  is  singularly  durable  for  its  weight. 
The  bottpip  is  arched,  giving  the  whole  basket  great  strength.  Nur- 
serymen sl\ip  their  trees  in  baskets  of  unpeeled  willow,  the  uprights 
of  which  pi'^DJect  and  are  tied  over  the  top  of  the  plant  for  its  pro- 
tection. A  very  beautiful  and  light  basket  is  made  in  Germany,  with 
tjie  lines  formed  simply  of  uprights,  strengthened  with  one  or  two 
lines  of  weaving. 
.  In  England  commercial  travelers'  sample  boxes  are  made  of 
willow,  the  corners  and  edges  being  bound  with  rawhide.  These 
boxes  or  trunks  are  very  light,  and  will  stand  almost  any  kind  of: 
Usage.  Parcel  trunks  on  the  English  railways  are  almost  always  of 
willow,  and  seem  to  give  the  best  service.  Willow  tnmks  and  han;-- 
pers  are  a  feature  of  railway  traffic,  and  their  use,  especially  in  sub-, 
urban  service,  might  become  more  general  in  this  country. 

EXPERIMENTAL  PLOTS. 

Very  little  attention  has  been  given  in  America  to  keeping  up  the 
quality  of  the  willow  stock,  though  the  basket  willow  to-day  is  the 
result  of  a  long  selection.  More  growers  of  willows  on  a  large  scale 
should  maintain  an  experimental  holt,  in  which  new  varieties  can  be 
tried  out,  and  selections  from  the  heaviest-yielding  and  best-formed 
plants  used  as  planting  stock.  Reproducing  willows  by  seedlings 
seems  to  increase  the  vigor  of  the  plants,  and  experiments  in  this 
line  also  can  be  carried  on.  Such  experimental  work  breaks  up  a 
variety  of  willows  into  several  groups  of  individuals  with  similar 
general  characteristics  which  form  a  basis  for  still  further  selection. 
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ICE  HOUSES  AND  THE  USE  OF  ICE  ON  TH^bAIRt 
FARM.  , 

B7  John  T.  Bowen.  T^hnologiit,  and  Gur  M.  X^tawe^,  Ttait'^fwAn, 
Dairy  DivUion.  \     *       ti 

INTRODUCTION.  ^^     *    *     ' 

The  principles  involved  in  the  proper  care  of  milk  and  cream  are 
very  simple  and  easily  understood.  Notwithstanding  this  fact,  much 
of  the  product  delivered  to  creameries  is  improperly  cared  for  and 
therefore  is  unfit  to  be  made  into  butter.  One  of  the  most  common 
causes  of  poor  quality  of  butter  is  the  lack  of  immediate,  thorough 
cooling  of  the  cream  after  HCparation.  The  Dairy  Division  has  made 
a  careful  investigation  of  conditions  existing  on  a  large  number  of 
dairy  farms  where  first-class  cream  is  produced,  and  the  data  ob- 
tained show  that,  if  properly  cooled,  cream  of  the  best  grade  can  be 
produced  with  but  little  extra  labor  or  expense. 

Dairymen  in  certain  parts  of  New  England  are  delivering  practi- 
cally all  their  product  to  the  creameries  while  sweet,  although  the 
cream  is  often  held  on  the  farm  from  one  to  four  days  in  summer 
and  from  one  to  seven  days  in  winter.  After  it  reaches  the  creamery 
it  is  pasteurized  and  shipped  a  distance  of  from  50  to  300  miles,  where 
it  is  sold  in  the  form  of  sweet  cream.  TheseT-esults  are'accomplished 
by  the  liberal  use  of  ice,  nearly  every  fanner  having  stored  large 
quantities  in  the  winter  for  use  in  cooling  milk  and  cream  the  follow- 
ing summer.  These  dairymen  realize  the  importance  of  the  use  of 
ice  and  provide  themselves  with  a  suitable  supply.  They  have  fol- 
lowed this  practice  for  several  years,  and  most  of  them  have  provided  % 
a  convenient  source  of  supply,  suitable  houses  for  storing,  and  ice- 
water  tanks  for  the  immediate  cooling  of  the  milk  or  cream. 

The  expense  connected  with  the  liberal  use  of  ice  in  this  respect  is 
so  small  and  the  results  so  satisfactory  that  the  following  data  have 
been  compiled  for  the  consideration  and  benefit  of  those  interested 

Note. — The  use  or  Ice  on  the  dairy  farm  for  tbe  keeping  of  milk  and  cream  In  the  best 
marketable  coodltlon  is  dlacusaed  In  thin  hulletln.  Pinna  and  spcclflcatlODs  foe  Ice 
taoiues  are  given.  The  bulletin  is  applicable  to  dalr;  sections  where  natural  ice  la  obtaln- 
Bble. 
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in  dairying  who  have  not  had  the  opportunity  to  observe  the  advan- 
tages and  profits  to  be  derived  from  the  use  of  ice  on  the  farm.  The 
variety  of  conditions  shown  and  described  in  this  paper  will  undoubt- 
edly make  it  possible  for  the  average  dairyman  in  those  States  where 
natuf  al  ice  is  prochiced  to  select  some  plan  or  style  that  will  meet  his 
requirements  at  a  reasonable  cost. 

COOLING  MILK  AND  CREAM  ON  THE  FARM. 

Some  creameries  accept  any  kind  of  cream  without  regard  to  its 
condition  when  delivered,  and  they  usually  pay  the  same  price  for 
all  grades  of  cream.  In  some  dairy  sections  noted  for  the  high 
quality  of  butter  produced,  the  operators  of  creameries  have  found 
that  in  order  to  get  the  highest  market  price  for  their  butter  it 
is  necessary  to  demand  a  good,  clean,  raw  product,  and  they  are 
now  grading  all  cream  and  paying  on  a  quality  basis.  As  a  result , 
the  producers  are  studying  the  situation  more  closely,  as  they  realize 
that  they  must  provide  better  facilities  in  caring  for  their  product. 
Many  creamery  patrons  who  deliver  sweet  cream  object  to  having  it 
mixed  with  cream  of  inferior  grades,  so  they  find  it  to  their  ad- 
vantage to  deliver  the  product  in  individual  cans. 

During  the  summer  months  it  is  seldom  possible  to  find  ordinary 
well  water  which  will  cool  milk  and  cream  even  to  as  low  a  tem- 
perature as  50°  F.  It  is  apparent,  then,  that  some  form  of  special 
cooling  should  be  provided  for  this  purpose ;  and  as  the  natural  cool- 
ing mediums  are  air  and  water,  their  capacities  for  absorbing  heat 
will  be  compared. 

The  temperature  of  the  air  is  usually  too  high  for  cooling  milk 
and  cream;  consequently  it  becomes  necessary  to  lower  its  tempera- 
ture by  bringing  it  into  contact  with  some  body  colder  than  itself. 
Ice  is  generally  used  for  this  purpose  on  the  farm.  There  are,  how- 
ever, the  disadvantages  that  the  circulation  of  the  air  is  very  slow 
and  that  its  capacity  for  absorbing  heat  is  very  small.  The  specific 
heat  of  air  is  only  0.0177  per  cubic  foot ;  hence  53.6  cubic  feet  rising 
1°  in  temperature  are  required  to  absorb  sufficient  heat  to  lower 
1  pound  of  milk  V. 

I  The  air,  of  course,  must  be  brought  in  contact  with  the  surface  of 
the  cans  containing  the  milk,  and  imless  provision  is  made  for  forc- 
ing a  current  over  the  cans  the  cooling  will  depend  chiefly  on  the 
natural  circulation,  which  is  brought  about  by  the  difference  in  tem- 
perature between  the  comparatively  warm  air  near  the  cans  and  the 
surrounding  cold  air.  As  the  air  in  direct  contact  with  the  cans  is 
warmed  it  rises,  while  the  cold  air  in  contact  with  the  ice  falls; 
hence  the  velocity  of  circulation  depends  upon  the  difference  in 
weight  of  the  respective  columns  of  air,  and  as  this  difference  in 
weight  is  very  little,  the  circulation  is  slow. 
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When  a  can  of  milk  is  set  into  a  tank  of  water  to  cool,  the  circula- 
tion is  on  the  same  principle  as  that  of  air,  but  the  natural  circulation 
of  water  takes  place  at  an  even  slower  rate  than  that  of  air.  Water 
being  one  of  the  hardest  of  all  substances  to  heat,  its  specific  heat  is 
taken  as  unity.  Therefore,  the  specific  heat  of  other  substance  is 
usually  less  than  1.  As  the  specific  heat  of  water  is  taken  at  1,  the 
raising  of  the  temperature  of  0.0152  cubic  foot,  or  0.9"»  of  a  pound, 
of  water  1°  will  lower  the  temperature  of  1  pound  of  milk  1°.  In 
other  words,  1  cubic  foot  of  water  rising  1°  will  absorb  as  much  heat 
as  3,520  cubic  feet  of  air  for  the  same  rise  in  temperature. 

The  time  required  to  cool  milk  by  placing  the  cans  in  moving  water 
is  less  than  when  the  water  remains  still,  and  the  difference  between 
the  time  required  in  cooling  when  the  cans  are  placed  in  moving 


,  l''ii:.   1. — A  good  tyi>e  of  liDC-ltned   wooden   Ice-wattr   tank. 

water  and  in  still  air  and  moving  air  is  even  greater.  Taking  1  as 
the  time  required  to  cool  milk  in  moving  water  through  a  given 
range,  the  time  required  for  the  same  operation  when  the  cooling  is 
brought  about  by  placing  the  containers  in  still  water,  in  still  air, 
and  in  moving  air  is  1 : 1.2, 1 : 1.5,  and  1 : 3,  respectively.  By  moving 
air  is  meant  an  air  blast  from  a  fan,  and  the  time  of  cooling  will  vary 
with  the  velocity  of  the  air.  The  initial  temperatures  of  the  air  and 
water  are  assumed  to  be  the  same.  In  either  case  if  the  milk  is 
agitated  the  cooling  goes  on  much  faster.' 

Unless  good  insulation  is  used  and  precautions  are  taken,  it  is  not 
probable  that  the  air  in  an  ice-cooled  refrigerator  will  remain  much 
below  50°  F.     On  the  other  hand,  it  appears  that  the  temperature 
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of  water  in  which  the  ice  is  constantly  floated  will  usually  remain  as 
low  as  40°  F,,  and  in  many  cases  lower. 

For  the  purpose  of  securing  information  from  actual  conditions, 
ice-water  tanks  of  many  different  kinds  and  shapes,  some  with  and 
some  without  insulation  and  tight-fitting  covers,  were  examined  on 
more  than  60  farms.  The  average  temperature  of  milk  and  cream 
which  was  held  in  these  tanks  was  about  40°  F.,  and  in  each  instance 
the  cream  was  sweet.  The  cost  of  these  ice-water  tanks  varied  from 
$5  to  $20,  depending  on  the  size  and  whether  the  tank  was  made  or 
was  purchased  from  some  supply  house.    There  are  very  few  farmers 


Fed.  2.— An  inelpenslve  concrete  ice-water  tank. 

who  can  not  afford  to  provide  themselves  with  some  form  of  ice- 
water  tank  which  will  conform  to  their  own  ideas  and  the  local  con- 
ditions. 

A  great  many  different  styles  of  tanks  are  in  use.  Figure  1  shows 
a  type  of  ice-water  tank  which  has  proved  satisfactory.  This  style 
has  double  wooden  walls  and  is  lined  with  galvanized  iron.  It  is 
also  provided  with  two  air  spaces  and  two  coders.  With  a  little  time, 
labor,  and  expense  such  a  tank  can  be  made  on  almost  any  farm.  A 
can  of  cream  placed  in  ice  water  in  such  a  tank  will  remain  sweet 
for  several  days.  Many  less  expensive  tanks  were  found  in  use  that 
gave  desired  results. 
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Figure  2  is  an  illustration  of  a  concrete  tank  which  every  farmer 
can  construct  at  a  small  expense  and  which  will  answer  most 
purposes. 

Figure  3  is  a  photograph  of  a  load  of  2,160  pounds  of  sweet  cream 
which  had  been  gathered  from  39  patrons  over  a  route  24  miles  long. 
The  picture  was  taken  on  a  Saturday  morning  when  the  outdoor 
temperature  was  92°  F.  Some  of  the  cream  had  been  held  from  the 
previous  Wednesday  evening.  At  the  time  of  delivery  to  the  cream- 
ery the  temperature  of  the  cream  varied  from  55"  to  60"  F.  Had 
the  cans  heen  jacketed  thb  temperature  would  have  been  even  lower.* 
If  this  load  of  *cream  had  been  old  and  sour  and  delivered  subject 


to  a  4-cent  premium  per  pound  for  butter  fat  in  sweet  cream,  the 
loss  on  the  load  on  a  basis  of  25  per  cent  fat  would  have  amounted 
to  $21.60.  On  the  other  hand,  the  ice  used  to  cool  the  cream  on  the 
farm  added  very  little  to  the  cost  of  production. 


THE  COST  OP  ICE. 


The  cost  of  packed  ice  will  vary  according  to  the  local  conditions 
under  which  it  is  harvested,  these  conditions  of  necessity  differing  in 
almost  every  case.  Our  investigations  show  that  ice  has  been  cut 
at  a  price  as  low  as  1  cent  for  a  cake  of  220  pounds,  making  the  ice 


6  FARMERS     BULLETIN   623. 

cost,  exclusive  of  hauling  and  packing,  9  cents  a  ton.  The  usual 
price,  however,  was  found  to  average  about  2  cents  a  cake,  or  18  cents 
a  ton.  To  find  the  total  cost  of  storing  ice,  the  charge  for  hauling 
and  packing  must  be  added ;  this  brought  the  average  to  about  $1  a 
ton.  In  some  instances  the  original  cost  of  the  ice  and  the  packing 
amounted  to  $2  a  ton,  but  in  these  cases  the  storage  houses  were  at 
long  distances  from  the  pond. 

We  wish  to  emphasize  the  fact  that  these  results  were  not  obtained 
under  exceptional  conditions,  and  it  is  safe  to  assume  that  the  cost 
as  stated  above  would  be  about  the  same  in  a  large  number  of  local- 
ities throughout  the  States  in  which  natural  ice  can  be  produced.  By 
taking  the  figures  in  the  following  table  as  a  basis  for  calculation,  it 
is  possible  to  estimate  the  cost  of  harvesting  and  storing  natural  ice 
on  the  average  farm.  One  cubic  foot  of  solid  ice  weighs  about  57 
pounds.  Considering  this  weight  as  the  standard,  and  allowing  for 
packing,  1  ton  of  ice  will  occupy  approximately  40  cubic  feet. 

A  table  for  estimating  the  number  of  cakes  of  various  thicknesses  required  per 

ton  of  ice  {size  of  cake,  22  by  22  inches). 


Number  of 

Cutting 

Thickness 

cakes 

space 

of  Ice. 

required 

required 

per  ton. 

per  ton. 

Inches. 

Sqwireffet. 

4 

31.3 

105.4 

6 

20.9 

70.2 

8 

15.6 

52.6 

10 

12.5 

42.1 

12 

10.4 

35.1 

14 

8.9 

30.1 

16 

7.8 

26.3 

18 

6.9 

23.4 

20 

6.3 

21.1 

22 

5.7 

19.1 

HARVESTING  ICE. 

Farmers  who  have  a  comparatively  small  quantity  of  ice  to  harvest 
will  find  that  they  need  for  equipment  only  two  saws,  two  ice  tongs, 
two  ice  hooks,  and  a  pointed  bar.  Many  farmers  have  found  it  very 
profitable  to  cooperate  with  three  or  four  neighbors  in  filling  their 
ice  houses.  In  such  instances  each  individual  may  use  his  own  tools, 
or  the  complete  outfit  may  belong  to  a  cooperative  association. 

In  marking  the  ice,  a  long  plank  may  be  used  as  a  straightedge, 
or  it  may  be  used  to  guide  the  handsaw.  In  cases  where  a  horse  plow 
is  employed,  the  attached  gauge  will  serve  to  keep  the  additional  lines 
straight.  The  advisability  of  cutting  square  or  oblong  cakes  must 
be  decided  by  the  harvester.  In  compiling  the  foregoing  table  square 
cakes  22  by  22  inches  were  used  merely  because  our  investigations 
showed  that  the  majority  of  farmers  were  storing  cakes  of  that  size. 
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After  the  ice  cakes  are  broken  apart,  two  paen  with  ice  tongs  can 
with  little  difficulty  pull  a  cake  of  ice  f ronv  the  water  and  load  it  on 
a  wagon  or  sled.  If  desired,  a  slide  and  a  table  platform  may  be 
used  and  a  horse  employed  for  drawing  the  cakes  from  the  water 
on  to  the  platform,  from  which  they  may  be  easily  loaded. 

QUANTITY  OF  ICE  REQUIRED. 

Before  building  an  ice  house  of  any  kind,  the  quantity  of  ice  to  be 
stored  should  be  determined.  The  quantity  needed  for  cooling  pur- 
poses will  necessarily  vary  according  to  the  local  conditions  and  can 
not  in  all  cases  be  definitely  stated,  though  it  may  be  calculated  ap- 
proximately. After  studying  the  condition^  on  a  large  number  of 
farms  and  securing  figures  regarding  the  amount  of  ice  used  for 
cooling  and  keeping  milk  and  cream  in  a  sweet  condition  for  from 
one  to  four  days,  the  following  facts  were  established : 

(1)  Ice- water  tanks  were  in  general  used  for  cooling  milk  and 
cream. 

(2)  The  quantity  of  milk  or  cream  cooled  in  this  manner  varied 
in  individual  cases  from  21  pounds  to  336  pounds  per  day. 

(3)  The  temperature  of  the  milk  and  cream  being  held  in  such 
tanks  averaged  about  40°  F. 

(4)  In  each  case  a  cake  of  ice  was  found  floating  in  the  water; 
which  showed  that  there  was  a  constant  supply  of  ice  in  the  tank. 

(5)  A  total  of  5,142  pounds  of  cream  required  approximately 
6,020  pounds  of  ice  per  day,  or  an  average  of  1.16  pounds  of  ice  per 
pound  of  cream  to  cool  and  hold  until  delivered. 

These  figures  were  secured  from  actual  conditions  and  covered  a 
period  of  six  weeks,  in  which  the  temperature  outdoors  varied  from 
56°  to  100°  F. 

Owing  to  the  different  conditions  under  which  ice  is  handled,  the 
location  of  the  buildings  in  reference  to  protection  and  the  quantity 
of  ice  packed,  it  is  not  surprising  to  note  a  large  variation  in  shrink- 
age. In  an  examination  of  more  than  100  farmers'  ice  houses  the 
shrinkage  was  found  to  vary  from  20  to  50  per  cent,  with  an  average 
of  27  per  cent. 

If  the  average  cow  produces  3,500  pounds  of  3.7  per  cent  milk  in  a 
year,  which  is  equal  to  431  pounds  of  30  per  cent  cream,  it  will  re- 
quire, according  to  the  above  figures,  431  times  1.16  pounds,  or  ap- 
proximately 500  pounds  of  ice,  to  cool  the  cream  produced  by  one 
cow  and  keep  it  in  a  good,  sweet  condition  until  delivered  to  the 
creamery.  In  addition  to  this  amount,  it  will  usually  be  advisable 
to  store  500  pounds  of  additional  ice,  thus  making  a  total  of  1,000 
pounds  per  cow.  This  amount  is  sufficient  to  cool  the  cream  needed 
for  household  use  and  allow  for  reasonable  waste.  Therefore,  on  this 
basis  a  20-cow  dairy  will  require  10  tons  of  ice  for  cooling  the  cream. 
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These  figures  are  for  cooling  cream ;  if  whole  milk  is  cooled,  con- 
siderably more  ice  will  he  required.  Under  average  conditions  it 
will  take  from  two  and  a  half  to  three  times  as  much  ice  to  cool  the 
whole  milk  from  20  cows  as  it  will  to  cool  the  cream  from  the  same 
herd.  Generally  speaking,  in  the  North  it  will  take  IJ  tons  of  ice 
for  cooling  the  milk  for  each  cow,  and  2  tons  per  cow  in  the  South. 
From  40  to  50  cubic  feet  are  required  for  a  ton  of  packed  ice,  conse- 
quently for  10  tons  about  500  cubic  feet  of  space  will  be  necessary. 
As  the  amount  of  heat  leakage  will  in  a  great  measure  be  propor- 
tional to  the  exposed  outside  surface  area  of  the  house,  it  will  be 
logical,  from  a  business  standpoint,  to  build  a  house  that  will  ap- 
proach as  nearly  as  possible  a  cube  in  shape.  In  addition  to  the 
space  10  by  10  by  5  feet  required  for  the  10  tons  of  ice,  at  least  12 
inches  should  be  allowed  on  each  side  and  bottom  for  sawdust  or 
other  packing  material,  and  at  least  3  or  4  feet  on  top  to  allow  space 
for  packing  and  ventilation;  consequently  a  10-ton  house  should  be 
built  12  by  12  by  8  feet. 

THE  FARMER'S  ICE  HOUSE. 

It  is  our  purpose  to  discuss  only  the  different  types  of  ice  houses 
found  in  actual  use,  so  that  the  dairyman  may  have  an  opportunity 
to  study  the  advantages  of  each  type  and  select  the  one  best  suited 
to  his  needs.  Only  a  small  number  of  the  ice  houses  examined  were 
built  of  new  lumber.  In  many  instances  ice  was  stored  in  the  cellar 
under  the  house  or  barn,  or  in  the  comer  of  some  building,  such  as 
a  woodshed,  corncrib,  or  bam,  or  under  the  driveway  leading  to  the 
barn,  and  occasionally  it  was  simply  stacked  outdoors  with  no  roof 
for  protection.  Where  the  ice  was  stored  in  cellars,  open  sheds,  or 
in  stacks,  the  loss  from  melting  was  comparatively  large,  depending 
on  the  ventilation,  drainage,  and  care  in  packing.  Where  the  cost 
of  harvesting  ice  is  a  small  item,  dairymen  often  say  that  it  is  less 
expensive  to  store  ice  in  such  places  than  to  go  to  the  expense  of 
building  an  up-to-date  ice  house.  Where  ice  is  simply  stacked  out- 
doors and  covered  with  some  form  of  insulation,  it  is  necessary  to 
put  up  from  30  to  50  per  cent  more  than  the  amount  previously 
allowed,  so  as  to  provide  for  the  heavy  shrinkage. 

The  ice  should  be  stored  as  near  the  milk  house  as  possible,  in  order 
to  save  labor  in  removing  it  to  the  milk  tank.  A  great  many  dairy- 
men find  it  an  advantage  to  have  the  milk  room  in  one  end  of  the 
ice  house,  as  in  figure  4.  In  this  way  the  cost  of  a  separate  tank  house 
is  eliminated.  The  small  amount  of  time  and  labor  required  to 
transfer  the  ice  to  the  cooling  tank  generally  acts  as  an  added  incen- 
tive for  the  free  use  of  ice.     It  is  highly  important  that  the  milk 
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room,  whether  combined  with  the  ice  house  or  standing  alone.  l>e 
located  so  that  objectionable  odors  will  be  avoided. 

In  comparing  the  different  methods  of  storing  ice,  it  was  found 
that  where  the  cost  of  ice  was  comparatively  high  it  was  advisable  to 
spend  enough  money  in  building  and  insulating  the  ice  house  to  pro- 
tect the  ice  from  melting  as  much  as  possible,  but  in  cases  where 
the  cost  of  the  ice  was  small  it  appeared  that  the  owners  were  often 
justified  in  building  a  cheaper  storage  with  a  relatively  high  loss  of 
ice  from  meltage.  The  dairyman  therefore  should  consider  both  the 
cost  of  construction  and  the  cost  of  the  ice  in  selecting  the  type  most 
suitable  for  his  requirements. 

Some  farmers  store  their  ice  in  roughly  constructed  bins.  One  of 
this  sort  was  seen,  made  by  placing  large  posts  of  irregular  sizes 
3  feet  in  the  ground  and  about  4  feet  apart,  and  upon  these  were 


nailed  a  miscellaneous  lot  of  boards ;  no  roof  whatever  was  provided. 
The  shrinkage  was  reported  to  be  from  30  to  50  per  cent.  Ice  might 
be  stored  in  this  manner  for  some  purposes,  but  this  method  is  not 
recommended  for  a  dairy  farm.  Furthermore  a  bin  of  this  sort  is 
very  unsightly  and  is  an  indication  of  slack  methods  in  farming. 
Where  ice  is  cheap  and  building  material  high,  it  might  be  permis- 
sible as  a  temporary  arrangement;  but  it  is  not  so  economical  a 
method  as  may  appear  at  first  sight,  for  the  cost  of  the  ice  lost  in  the 
shrinkage  would  generally  amount  to  more  than  the  interest  on  the 
cost  of  constructing  a  serviceable  ice  house. 

An  instance  was  observed  in  which  a  comer  of  a  woodshed,  about 

12  feet  square  and  10  feet  high,  had  been  converted  into  an  ice  shed. 

This  corner  of  the  woodshed  had  been   roughly  boarded   up  and 

about  14  inches  of  sawdust  placed  around  the  ice  on  all  sides,  top, 

625D2°— Hull,  fii.'a— ir> — '^ 
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jind  bottom.  The  cost  of  the  building  was  very  little  and  the  shrink- 
age was  reported  at  about  20  per  cent.  The  owner  stated  that  soft- 
wood sawdust  is  a  much  better  insulator  than  hardwood  sawdust. 

The  ice  house  in  figure  4  measures  15  by  20  feet  on  the  outside  and 
is  8  feet  high.  At  the  front  or  south  end  a  room  15  by  6  feet  is 
partitioned  off  and  used  for  a  milk  room.  The  remaining  space, 
15  by  14  feet  by  8  feet  high,  after  allowing  for  6  inches  of  wall, 
12  inches  of  sawdust  on  the  sides,  12  inches  on  the  bottom,  and  18 
inches  on  the  top,  will  provide  space  for  about  17  tons  of  ice.  This 
house  is  built  on  high,  sloping  ground  where  the  soil  is  porous ;  con- 
sequently the  drainage  is  satisfactory.  The  foundation  is  made  of 
concrete  (mixture,  1  to  0),  IJ  feet  wide  at  the  bottom  and  sloping 
gradually  until  the  top  measures  8  inches.  The  sills  which  rest  on 
the  foundation  are  6  by  6  inches,  upon  which  are  erected  2  by  6  inch 
studding  with  24-inch  centers.  On  the  top  of  the  studding  rests  a 
2  by  6  inch  plate,  and  the  studs  are  sheathed  inside  and  outside  with 
rough  boarding.  The  outside  is  then  covered  with  weatherboarding. 
The  roof  has  a  two-thirds  pitch  and  is  constructed  of  2  by  4  inch 
rafters,  24-inch  centers,  boarded  and  covered  with  shingles.  In  each 
gable  is  located  a  slat  ventilator,  2J  by  1^  feet,  which  with  the  high 
pitch  of  the  roof  allows  for  an  abundance  of  free  circulation  of  air 
over  the  ice.  The  milk  room  is  provided  with  two  glass  windows  3^ 
by  2  feet,  one  in  each  end.  The  milk  room  is  provided  only  with  a 
movable  ice-water  tank,  3|  by  4  by  3  feet,  in  which  are  placed  the 
cream  cans.  A  rope  and  pulley  which  are  fastened  to  the  ceiling  are 
used  in  transferring  the  ice  from  the  ice  house  up  and  over  the  wall 
and  lowering  it  into  the  tank.  The  material  and  labor  for  con- 
structing this  combination  milk  and  ice  house  amounted  to  $125. 
The  shrinkage  on  the  100  cakes  in  storage  was  estimated  at  about 
15  to  20  per  cent.  The  ice  in  this  house  cost  2  cents  a  cake,  exclusive 
of  hauling  and  storing. 

ICE-HOUSE  CONSTRUCTION. 

The  details  of  ice-house  construction  depend  to  a  great  extent  on 
local  conditions,  size  of  house,  and  the  difficulty  of  obtaining  ice. 
These  factors  govern  the  amount  of  money  that  is  practicable  and 
desirable  to  put  into  such  a  building.  Where  ice  is  expensive  or  diffi- 
cult to  obtain,  a  better  constructed  and  insulated  house  is  advisable. 
In  some  States  where  natural  ice  is  plentiful  and  can  be  cheaply 
harvested  and  stored,  it  appears  that  the  cheapest  structure  possible 
has  been  considered  satisfactory,  and  the  question  of  the  ice  melting 
lias  been  given  very  little  thought.  In  most  cases,  also,  it  appeared 
that  better  results  could  have  been  obtained  with  the  same  expendi- 
ture of  time  and  money  if  more  attention  had  been  given  to  the 
construction  and  workmanship. 
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Generally  the  construction  of  an  ice  house  is  a  question  of 
economy.  The  cost  of  harvesting  and  storing,  interest  on  the  money 
invested,  repairs,  and  depreciation  on  the  building  should  offset  the 
saving  in  the  melting  of  ice;  beyond  this  it  is  not  good  policy  to  go. 

Some  typical  designs  of  farm  ice  houses  have  been  prepared ;  and 
while  there  is  a  difference  of  opinion  among  men  of  experience  as 
to  the  exact  details  in  the  construction  of  such  buildings,  it  is  be- 
lieved that  if  the  instructions  and  designs  given  herein  are  followed 
satisfactory  results  will  l)e  obtained. 

The  location  of  the  house  should  be  such  as  to  shield  it  as  much 
as  possible  from  the  wind  and  from  the  direct  rays  of  the  sun. 

INSULATION. 

The  function  of  an  ice  house  is  to  prevent  the  outside  heat  from 
passing  into  the  interior  and  melting  the  ice ;  therefore  the  problem 
is  to  minimize  the  passage  of  heat  by  interposing  in  the  walls  a  ma- 
terial or  a  construction  which  will  resist  its  transfer  from  the  outer 
to  the  inner  side  of  the  building.  There  is  no  material  known  that 
will  entirely  prevent  the  passage  of  heat;  however,  there  are  ma- 
terials which  offer  a  high  resistance  and  are  termed  nonconductors 
or  insulators.  The  best  insulators  appear  to  be  those  that  contain 
the  greatest  amount  of  entrapped  air  confined  in  the  smallest  possible 
spaces.  Formerly  it  was  the  practice  in  constructing  buildings  for 
the  storage  of  ice  or  for  cold-storage  purposes  to  provide  a  series  of 
air  spaces  some  of  which  were  as  much  as  12  inches  wide,  the  sup- 
position being  that  they  were  dead-air  spaces.  ^Vs  a  matter  of  fact, 
however,  as  the  air  in  contact  with  the  cooler  surface  fell  while  that 
in  contact  with  the  warmer  surface  rose,  it  produced  a  circulation 
tending  to  equalize  the  temperature  of  the  sides  of  the  air  space. 
Therefore  an  air  space  1  inch  wide  is  practically  as  good  as  one  12 
inches  wide.  Air  circidation  is  valuable,  however,  between  the  in- 
sulated ceiling  and  the  roof  of  an  ice  house  in  order  to  break  up  the 
heat  radiation  through  the  roof. 

Xo  entrance  or  exit  of  air  should  be  allowed  to  take  place  in  a 
room  where  ice  is  stored,  especially  at  or  near  the  ground  line,  as 
the  cold  currents  of  air  at  the  bottom  will  filter  through.  If  the  walls 
and  foundations  are  kept  absolutely  tight  at  the  bottom,  an  opening 
at  the  top  has  but  little  effect,  as  the  warm  air  entering  will  remain  at 
the  top  of  the  rooui.  When  it  is  necessary  to  remove  ice  from  the 
house,  the  door  should  be  kept  open  as  short  a  time  as  possible,  and 
where  a  covering  material  is  used  the  ice  should  be  carefully  covered. 
In  a  properly  insidated  house  a  great  advantage  is  that  no  covering 
is  required.  The  ice  is  packed  on  the  floor  of  the  room,  depending  on 
the  insulated  walls  and  floor  for  protection  from  the  outside  heat. 
But  in  the  cheaper  housi^s  it  is  better  to  cover  the  ice  with  some  mate- 
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rial,  such  as  sawdust  or  mill  shavings.  A  layer  of  the  insulating 
material  should  be  placed  directly  on  the  floor  and  the  ice  stacked 
thereon ;  there  should  also  be  a  layer  packed  between  the  ice  and  the 
walls.  Ice  should  never  be  placed  directly  on  the  ground,  soil  being 
a  fairly  good  conductor  of  heat,  especially  when  wet,  as  the  floors  of 
all  ice  houses  are  sure  to  be.  The  larger  percentage  of  waste,  how- 
ever, is  due  to  the  entrance  of  heat  through  the  insulation  of  the 
walls  and  floor ;  consequently  they  should  be  carefully  constructed. 

As  sawdust  and  shavings  are  shown  in  some  of  the  typical  designs, 
it  is  not  to  be  imderstood  that  they  are  the  best  insulators  for  this 
class  of  buildings.  They  are  used  because  they  are  cheap  and  can  be 
had  in  any  part  of  the  country,  and  if  kept  dry  are  good  insulators. 
It  is  a  very  difficult  problem,  however,  to  keep  them  dry,  and  when 
they  are  to  be  used  great  care  should  be  exercised  in  the  construction 
of  the  walls  in  order  to  keep  out  the  moisture. 

Planing-mill  shavings  are  better  than  sawdust  for  insulating  pur- 
poses ;  they  are  elastic,  do  not  settle  readily,  and  do  not  absorb  mois- 
ture so  readily  as  sawdust ;  and,  most  important,  are  free  from  dirt, 
bark,  or  chips.  When  used  as  filling  for  walls  or  ceiling,  they  should 
be  well  packed  into  place  to  prevent  settling. 

Sawdust  has  in  the  past  been  used  to  a  great  extent  in  rural  dis- 
tricts for  insulating  walls  of  small  cold-storage  buildings,  due  to  the 
fact  that  it  is  available  in  most  country  districts  and  usually  with- 
out cost.  It  is  not  a  very  satisfactory  material  for  insulating  pur- 
poses, however,  as  it  is  always  more  or  less  damp.  Furthermore  the 
dampness  not  only  destroys  its  insulating  value,  but  it  favors  the 
growth  of  mold  and  rot,  first  in  the  sawdust  itself  and  then  in  the 
walls  of  the  building.  The  rotting  and  the  consequent  heating  cause 
the  sawdust  to  settle  and  leave  open  spaces  which  further  weakens 
the  insulation.  When  sawdust  is,  to  be  employed  it  should  be 
thoroughly  dried  before  use. 

There  are  several  makes  of  commercial  insulators  that  are  a  great 
deal  better  than  either  shavings  or  sawdust  and  are  cheaper  in  the 
end,  but  their  initial  cost  is  somewhat  greater.  They  are  nearly, 
uniform  in  their  insulating  value,  and  moisture  has  but  little  effect 
upon  them.  They  are  practically  fireproof,  occupy  but  little  space, 
and  will  retain  their  efficiency  indefinitely.  To  get  the  best  results, 
Tiowever,  they  should  be  installed  by  experienced  men. 

DRAINAGE. 

Provision  should  be  made  for  thorough  drainage.  In  houses  that 
have  the  floor  below  the  level  of  the  ground,  sufficient  drainage  usu- 
ally can  be  obtained  through  the  soil,  especially  if  the  soil  is  porous. 
It  may  be  necessary,  however,  with  a  clay  soil,  to  excavate  a  foot  or 
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two  and  fill  in  with  cinders  or  gravel,  and  to  place  a  3-inch  porous  tile 
under  the  floor.  This  drain  should  be  properly  trapped  or  sealed 
to  prevent  warm  air  from  entering  the  building  through  the  floor. 
In  place  of  the  tile  a  satisfactory  drain  may  be  constructed  in  houses 
having  a  ground  floor  by  digging  a  ditch  under  the  floor  of  the  house 
and  filling  the  same  with  broken  stone  or  gravel,  well  packed  into 
place.  This  drain  should  be  led  out  with  sufficient  fall  to  carry  away 
the  water. 

All  floors  should  be  sloped  downward  toward  the  center  of  the 
room  to  prevent  the  ice  from  falling  against  the  walls  of  the  building 
and  in  houses  having  w^ter-tight  floors  to  carry  the  water  to  the 
drain. 

VENTILATION. 

There  is  bound  to  be  more  or  less  melting  of  ice,  no  matter  what 
the  construction  of  the  building  may  be,  and  this  will  cause  mois- 
ture to  settle  on  the  walls  and  ceiling  of  the  room.  If  the  building 
is  of  wood  construction  the  moisture  is  absorbed  by  the  wood,  and 
rot  and  decay  follow.  Therefore  wooden  houses  should  be  provided 
with  means  of  ventilation  which  can  be  controlled  at  will.  The 
ceiling  of  such  houses  should  be  sloped  up  to  the  center  in  order  to 
assist  the  circulation  and  carry  the  warm,  moisture-laden  air  to  the 
ventilator.  In  those  houses  in  which  some  form  of  commercial  in- 
sulation is  used  that  will  take  a  cement  finish  on  the  interior  no 
ventilation  is  considered  necessary.  The  building  should  be  so  con- 
structed that  there  will  be  a  circulation  of  air  through  the  outer 
walls  and  at  the  eaves  to  the  ventilator  on  the  roof,  as  these  air 
currents  tend  to  break  up  the  heat  radiation  through  the  walls  and 
roof. 

WATERPROOFING. 

It  is  of  the  utmost  importance  that  brick,  concrete,  and  wooden 
buildings  be  waterproofed.  Brick  and  concrete  work  may  be  ren- 
dered waterproof  by  painting  the  outside  of  the  wall  with  white  lead 
and  oil  or  by  coating  the  walls  with  a  preparation  of  paraffin  or 
asphalt,  or  by  some  of  the  patented  compounds.  The  preparation 
containing  paraffin  or  asphalt  should  be  applied  hot,  and  the  walls 
should  also  be  heated  previously  to  application. 

There  are  on  the  market  several  water-excluding  paints  and  com- 
pounds for  preserving  wood.  Creosote  is  considered  one  of  the  best 
preservatives,  provided  the  wood  is  thoroughly  impregnated  with 
it,  but  on  account  of  its  odor  it  should  not  be  used  in  houses  where 
food  products  are  stored. 
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GENERAL  SPECIFICATIONS  FOR  VARIOUS  TYPES  OF  ICE  HOUSEa 

POLE  ICE  HOUSE— UNINSULATED  (PLAN  E  S— FIG.  S). 

Floors. — Ti)  i-oiiHist  of  12  IdcheK  of  course  (iriivel  tnmpecl  liito  iiliice  us  xhown 


n'all". — Sot  iiji  jiosts  nlioiit  H  feet  feiiter»,  iis  ludlciited  on  drawlnf;.  extendinE 
;i  fw»t  hi  tlio  Kf'iiiiHl-  "uiil  C'iiii|>e(l  by  ii  iiliile  miiile  iili  of  two  jilwva  of  2  liy  1 
SliPiitlic  the  iiiMlile  with  1-lupli  Imnrds.  Tin-  imsts  niirl  hoiirils  below  tlie  ground 
liiif  sliimlii  1«'  liViittHi  Willi  siiiiif  jireserviiiK  cuiiiiitiinii. 
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Veiling. — No  eellinK  Is  iiitivided. 

Roof. — The  same  tyjie  of  roof  niiiy  t>e  eiiiii'oyed  iis  with  the  fniineil  housfs. 

D'loni.  — A  d<>i>r  mny  be  provided  by  cultiTiK  oul  the  lioarils  betweeu  !wo  iwsts 
lu  the  end  of  the  house  aud  (^losing  the  sunie  by  pliiclDg  tihort  bo;irds  ncroas  the 
oiienlag  on  the  Inside  and  jMR'klug  aiiwdu^t  agiilDnt  theni  to  hold  theni  In  iilai^e. 

Drutnntfe.— Draiiiase  to  be  provided  for  by  sloping  the  floor  toward  the  center 
of  the  honije  so  that  the  water  will  tend  to  ruu  to  the  center.  A  ditch  Is  duK 
us  Indlciited  and  fliled  wilb  gravel  aud  suiaii  stones.  This  ditch  is  led  outside 
to  a  suitfible  i>olnt.  where  there  la  a  suBlclent  fall  to  ciirry  away  the  witter.  If 
udvisahle,  a  3-lnch  [wrons  drain  tile  iniiy  be  provided  ns  shown  for  the  uninsu- 
lated fniiue  house.  This  drain  should  be  properly  trapped,  however,  to  prevent 
the  entrance  of  WMriu  air. 


yii:.  T. — WixjdeD  Ice  bouse.  iD'uIut  d  wllh  Handust  or  mill  Hllitvli]);B.  d'orsix'Clivi'  vli'W.i 
FKAHED  ICE  HOUSE— UNINSULATED  <PLAN  E  S— FIG.  S). 

Floor. — To  cousist  of  12  huhes  of  niarse  inraiel  tain]ied  Into  piai-e  as  i^hown 
on  drawing. 

WalU.—Oit  a  2  by  10  Inih  mud  till  plac'e  b  b\  0  Inch  sills.  Set  up  2  by  4  Inch 
studs  spaced  about  2  feet  (enters  and  ou  the  Inside  of  these  nail  1-luch  boards. 
The  studding  to  be  cap|)ed  bj  i  2  bj  4  iuth  plate  a.s  Indicated.  The  mud  sills 
and  sills  should  be  treated  nllh  (.reowote 

Celling, — ^No  celling  Is  provided 

K'lO/.^The  same  tyi*  of  roof  may  be  employed  us  in  the  lusulateil  framed 

Door». — A  door  may  be  provided  as  sujEgested  for  the  i>ole  Ice  house. 

Drainage. — To  be  provided  for  by  sloping  Ibe  floor  toward  the  center  iif  the 
house  so  that  the  water  will  lend  to  nm  to  the  center.  A  dllcli  is  dng  as  indi- 
I'.-iled  and  a  :S-incb  porous  drain  tile  laid,  being  packetl  around  with  small  stones 
and  gravel.  The  lilc  .should  be  led  outside  and  elficlently  ti'apiied  to  prevent  the 
entrance  of  warm  air. 
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WOODEN   ICE  HOUSE  INSULATED   WITH   SAWDUST  OR  MILL  SHAVINGS    (PLANS 

E  7  AND  E  8— FIGS.  7  AND  8). 

The  drawings  Illustrate  a  bouse  with  and  without  mill^  room. 
Framing, — ^All  framing  used  should  be  dry,  square-edged,  sawed  fair  and  full 
to  the  sizes  given,  and  should  not  contain  any  of  the  following  defects:  Worm 


DETAIL  OF  DOOK 


Fio.  la. — Wooden  ice  house,  insulated  with  sawdust  or  mill  shavings.     (Ground  plan  of 

fig.  7.) 

holes,  shakes,  heart  pith,  warped,  twisted,  or  unevenly  sawed  lumber,  rotten, 
or  unsound  knots.     Sizes  to  be  as  shown  on  drawhigs. 

Boards, — All  boards  used  should  be  thoroughly  dry  and  sound  and  free  from 
loose  knots,  heart  centers,  shakes,  or  splits,  and  should  be  dressed  and  tongued 
and  grooved.    Unseasoned  boards  should  be  carefully  avoided. 
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Papers. — All  paper  used  should  be  heavy  waterproofed  insulating  paper,  not 
the  ordinary  building  paper.  Double  thickness  of  paper  should  be  used  in  all 
cases,  each  layer  lapping  6  inches  over  the  preceding  one.  The  layers  should 
extend  continuously  around  all  comers,  and  breaks  should  be  carefully  cov- 
ered. 


^^pji^S^^^^^^^^ 


Fio.    7ft. — Wooden    Ice    bouse,    insulated    with    sawdust    or    mill    shavings.      (Section    on 

C-D  of  fip.  7a.) 

Insulation, — When  shavings  or  sawdust  are  used  they  should  be  thoroughly 
dry  and  free  from  dirt,  chips,  and  bark,  and  well  packed  into  place.  When  com- 
mercial insulation  is  used  and  installed  by  the  manufacturers  it  Is  usually 
under  guaranty  that  the  insulation  will  not  transmit  more  than  a  certain 
amount  of  heat  under  given  condltiona 
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Cinders. — Coal  cinders  should  be  used  where  obtainable  to  cover  the  gronnd 
area  of  building,  in  preference  to  sand  or  gravel. 


,«<r*.   ' 


Fig.    8. — Wooden    Ice    house,    Insulated    with    sawdust    or    mill    shavings.     (Perspective 

view.) 


Fig.  8a. — Wooden  ice  house,  insulated  with  sawdust  or  mill  shavings.      (Ground  plan  of 

fig.   8.) 

Excavating  and  grading. — Excavate  for  floor  and  foundations  sufficient  to  get 
a  solid  and  firm  footing.  Grade  entire  floor  to  level  shown  and  roll  and  tamp 
until  firm  and  solid. 
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Foundations. — Footings  should  be  of  stone  or  concrete  of  size  shown  on  draw- 
ings and  of  sufficient  depth  to  insure  a  solid  foundation. 

Carpenter  work. — ^AU  work  to  be  executed  in  a  substantial  workmanlike 
manner. 

Walls, — Set  up  double  rows  of  2  by  4  staggered  with  one  2  by  4  tie,  as 
shown  on  drawings,  and  cover  outside  with  one  course  of  J-inch  tongued-and- 
grooved  boards.  Place  on  the  outside  of  this  two  layers  of  waterproofed  in- 
sulating paper  and  then  a  good  quality  of  drop  or  shiplap  siding.  For  inside 
of  room  place  directly  on  studs  one  course  of  H^ch  tongued-and-grooved  boards, 
then  two  layers  of  waterproofed  insulating  paper,  and  finish  with  one  course 
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Pio.  8&. — Wooden  ice  house,  insulated  with  sawdust  or  mill  shavings.      (Section  on  A-B 

of  fig.  8a.) 

of  i-inch  tongued-and-grogved  boards.  Paper  to  extend  continuously  around  the 
comers  and  lap  6  inches. 

Ceiling. — Ceiling  to  be  constructed  as  shown  on  drawings,  with  one  course  of 
J-lnch  matched  boards  nailed  to  joists,  then  two  layers  of  waterproofed  insu- 
lating paper,  following  by  a  course  of  }-inch  tongued-and -grooved  boards. 

Roof. — Roof  to  be  sheeted  with  1-inch  rough  board  and  covered  with  good 
quality  of  shingles  laid  4J  inches  to  weather  and  securely  nailed.  Or  some  one 
of  the  patented  roofings  may  be  used. 

Doors. — Doors  to  be  constructed  as  shown  on  detail  drawings,  of  a  good  qual* 
Ity  of  seasoned  lumber.  Commercial  doors  can  be  bought  at  a  reasonable  price 
and  will  probably  give  better  satisfaction  than  those  constructed  by  an  inex- 
perienced carpenter. 
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Drainage. — Provide  for  thorough  drainage  by  filling  in  a  floor  about  12  inches 
deep  with  cinders  or  gravel,  and  if  necessary  provide  a  3-inch  porous  tile  drain. 
Drain  to  be  properly  trapped  to  prevent  warm  air  from  Altering  room. 

Ventilation. — Provide  ventilation  as  shown  on  drawings. 

FRAMED  ICE  HOUSE  WITH  COMMERCIAL  INSULATION  (PLAN  E  f— FIG  f.) 

Floors. — Excavate  to  a  proper  depth,  depending  on  the  character  and  lay  of 
the  soil,  and  lay  a  base  of  4-|jich  concrete.  CJover  this  with  hot  asphalt  and 
lay  directly  on  this  3  inches  of  good  commercial  insulation  with  all  Johits  fitted. 
Cover  this  with  another  layer  of  hot  asphalt  followed  by  a  2-inch  layer  of  cfm- 
crete.  Finally  finish  with  ^-inch  Portland  cement  mortar.  Floors  to  have  an 
incline  toward  the  drain  of  1  inch  In  4  feet 

Walls. — Set  up  2  by  6  inch  studs,  as  shown,  and  cover  these  on  the  outside 
with  drop  or  novelty  siding.    On  the  inside  cover  studs  with  one  course  of  |-inch 
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Fio.   9. — Framed   Ice   house   with   commercial    Insulation.     (Ground   plan.) 

tongued  and  grooved  boards  followed  by  a  layer  of  water-proofed  insulating 
paper.  Afterwards  securely  nail  directly  on  the  wall  3  inches  of  good  com- 
mercial Insulation,  followed  by  i-lnch  Portland  cement  finish.  The  space  be- 
tween studs  to  be  provided,  as  shown,  with  an  opening  at  the  top  and  bottom 
for  the  circulation  of  air. 

Ceiling. — To  have  one  course  of  }-inch  tongued-and-grooved  boards  nailed 
directly  to  the  joists,  then  covered  with  one  course  of  waterproofed  insulating 
paper  followed  by  2  inches  of  good  commercial  insulation  nailed  directly  to 
celling.  Finish  with  i-lnch  Portland  cement  plaster.  For  additional  protection 
a  layer  of  dry  sawdust,  from  6  to  12  inches  thick,  may  be  placed  on  top  of  the 
celling. 

Roof  and  doors. — The  same  tyi)e  of  roof  and  door  may  be  used  as  on  the 
other  wooden  houses. 

^  Drainage. — The  floor  to  slope  toward  the  center  1  Inch  in  4  feet,  and  a  3-inch 
glazed-tile  drain  to  lead  from  the  center  of  the  floor  to  a  convenient  point  outside 
the  building  where  sufficient  fall  may  be  had  to  carry  off  the  water.  The  drain 
to  be  properly  trapped  to  prevent  warm  air  from  entering  room. 
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SMALL  CONCRETE  ICE  HOUSE  (PLAN  E  !•— FIG.  !•.) 

TlieJ^qi^diDg  may  be  constructed  of  solid  coiicrete  or  of  concrete  blocks.  The 
foundation  trenches  should  be  dug  10  inches  wide  and  21  feet  deep  and  filled 
with  concrete  proportioned  1  part  cement,  2i  parts  sand,  and  5  parts  broken 
stone.  Above  the  ground  level  the  walls  may  be  made  either  of  concrete  blocks 
laid  up  In  a  1  to  2  cement-sand  mortar  or  of  solid  concrete.  For  the  solid  walls 
above  the  ground  level  the  concrete  should  be  proportioned  1  bag  of  Portland' 
cement  to  3  cubic  feet  of  sand  and  5  cubic  feet  of  crushed  rock,  or  1  part  cement 
to  6  parts  bank-run  gravel. 
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Fig.  9o. — Framed  Ice  house  with  commercial  Insalatlon.     (Section  on  G-D  of  flg.  9.)) 


In  building  up  the  concrete  walls  movable  forms  are  used  for  holding  the  wet 
concrete  in  place  until  it  hardens.  These  forms  should  be  3  feet  high  and 
extend  entirely  around  the  building.  After  filling  the  forms  with  concrete  It 
should  be  allowed  to  stand  for  a  day  in  order  to  harden,  when  the  forms  may 
be  loosened,  moved  up,  and  again  filled. 

During  the  construction  of  the  walls  |-inch  reinforcing  rods  should  be  used, 
spaced  18  inches  apart,  running  in  both  directions.  Stagger  the  rods  by  placing 
half  of  them  3  Inches  from  the  outside  edge  and  the  other  half  3  Inches  from 
the  inside  edge  of  wall.  Embed  two  rods,  or  an  old  wagon  tire  cut  in  two  and 
straightened,  in  the  concrete  2  inches  above  the  door  opening. 

For  holding  the  plates  on  top  of  the  walls  sink  a  i-inch  bolt  10  inches  long 
head  down  6  inches  into  the  concrete. 
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icia.  10. — Small  cuQcrtte  lee  huuae.      I I'erspectlvc  view.) 


Tio    10a  — Small  concrete  Ice  bonic      (Giound  plan  of  lis  ^^) 
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Lay  a  4-liicli  concrete  floor  on  the  natural  ground  and  on  top  of  this  lay  3 
Inches  of  cork-board  insulators  embedded  in  hot  asphalt  followed  by  2  inches 
of  concrete  sloped  1  inch  in  4  feet  to  trash  drain.  The  floor  should  be  finished 
with  1-inch  Portland  cement  plaster. 

The  cork-board  insulation  should  be  erected  on  the  walls  and  celling  in  a 
i-inch  bed  of  Portland  cement  mortar,  mixed  In  the  proportion  of  1  part  of 
Portland  cement  to  2  parts  of  clean,  sharp  sand.  All  vertical  joints  should  be 
broken  and  all  Joints  made  tight.  A  1-inch  Portland  cement  finish  to  be  applied 
to  the  walls  and  celling  as  well  as  to  the  floor. 
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Fio.  10ft. — Small  concrete  ice  hoase.     (Section  on  A-B  of  flg.  lOo.) 

In  many  cases  it  will  be  cheaper  to  crib  the  walls  to  their  full  height  Instead 
of  using  sectional  forms,  as  a  part  of  the  form  lumber  can  be  used  In  the  roof 
and  celling  and  the  remainder  can  generally  be  used  to  advantage  on  the  farm. 

GENERAL  SUMMARY. 

(1)  Wherever  ice  is  abundant  the  cost  of  harvesting  and  storing 
is  usually  very  small. 

(2)  If  a  stream  of  water  is  available,  a  small  ice  pond  can  gener- 
ally be  constructed  on  the  farm  by  building  a  dam. 
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(3)  In  building  an  ice  house  care  shoul  *  caken  to  provide  for 
proper  drainage  and  ventilation.  The  drain  should  be  efficiently 
trapped  to  prevent  air  from  entering  the  house  through  the  drain. 

(4)  The  efficient  insulating  of  ice  houses  is  of  the  utmost  impor- 
tance, consequently  great  care  should  be  exercised  in  the  selection  and 
installation  of  the  insulating  material. 

(5)  About  40  cubic  feet  of  space  should  ordinarily  be  allowed  for 
a  ton  of  ice.    A  cubic  foot  of  ice  weights  about  §7  pounds. 

(6)  Under  general  conditions  about  1  pound  of  ice  will  be  re- 
quired to  cool  and  keep  1  pound  of  cream  in  good  condition  until 
delivered  to  the  creamery  when  deliveries  are  made  three  times  a 
week. 

(7)  When  storing  ice  about  50  per  cent  more  should  be  packed 
than  is  actually  needed.  This  amount  allows  for  a  heavy  shrinkage 
and  for  household  uses. 

(8)  The  dairy  farmer  should  provide  annually  one-half  to  1  ton 
of  ice  per  cow  for  cooling  cream  only  and  1^  to  2  tons  per  cow  if 
whole  milk  is  cooled,  depending  upon  the  locality  and  other  factors. 

(9)  If  a  cake  of  ice  is  kept  floating  in  the  water  surrounding  the 
cream  cans  when  the  ordinary  cooling  cans  are  used,  the  tempera- 
ture will  remain  at  about  40°  F. 

(10)  Good  ice-water  tanks  can  usually  be  constructed  for  from  $5 
to  $20. 
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NATURAL  AND  ARTIFICIAL  BROODING 
CHICKENS. 

By  Habby  si.  Lauon.  \ 

tieniiir  Animal  lluabandman  in  Poultry  InvcgHgalions,  Animal  Hull 

The  proper  brooding  of  cliickens  is  one  of  the  most  difficult  opera- 
tions on  many  poultry  farms,  especially  for  the  beginner.  Man> 
poultry  keepers  who  are  able  to  secure  good  egg  yields  and  fair 
hatches  make  a  failure  of  brooding  chickens,  either  in  raising  only  a 
small  percentage  of  the  chickens  hatched  or  in  failing  to  rear  strong, 
vigorous  birds  which  develop  into  good  breeding  stock.  Brooding  is 
still  in  the  experimental  sta^,  and  no  one  system  has  given  perfect 
satisfaction. 

Brooding  with  hena  iw  the  simplest  and  easiest  way  to  raise  a  few 
chickens  and  is  the  method  which  is  u.sed  almost  exclusively  on  the 
average  farm.  Artificial  brooders  are  necessary  where  winter  or  vety 
early  chickens  are  raised,  where  only  Ijeghoms  or  other  nonsetting 
breeds  of  jwultry  are  kept,  or  where  large  numbers  of  chickens  are 
raised  eommercially.  Successful  natural  rearing  of  chickens  requires 
con^'enient  facilities,  regular  attention,  and  often  tries  one's  patience, 
■while  artificial  methods  require  a  larger  investment,  close  attention, 
and  more  care,  but  are  more  commonly  u.sed  where  large  numbers  of 
chickens  are  raised, 

REARING  CHICKENS  WITH  BENS. 

Sitting  hens  should  be  confined  to  slightly  darkened  nests  at  hatch- 
ing time  and  not  disturbed  unless  they  step  on  or  pick  their  chickens 
when  hatching,  in  which  case  the  chickens  should  be  removed  as  soon 
as  dry,  in  a  basket  lined  with  flannel  or  some  other  warm  material, 
and  kept  near  a  fire  until  all  the  eggs  are  hatched ;  or  the  eggs  may  be 
removed  and  placed  under  a  quieter  hen  whose  eggs  are  hatching  at 
the  same  time.  An  incubator  may  also  be  used  to  keep  the  earliest 
hatched  chickens  warm,  in  case  they  are  removed  from  the  nest.    If 

HoTE. — Praetlcii]  instructloDS  Id  both  natunl  and  arttflcUl  brooding  of  cbickens  are 
coQtHtliml  Id  this  ballettn. 
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the  eggs  hatch  unevenly,  those  which  are  slow  in  hatching  may  be 
placed  under  otlier  hens,  as  hens  often  get  restless  after  a  part  of  the 
chickens  are  out,  allowing  the  remaining  eggs  to  become  cooled  at 
the  very  time  when  steady  heat  is  necessary.  Remove  the  egg  shells 
and  any  eggs  which  have  not  hatched  as  soon  as  the  hatching  is  over. 
Hens  should  be  fed  as  soon  as  possible  after  the  eggs  are  hatched,  as 
feeding  tends  to  keep  them  quiet ;  otherwise  many  hens  will  leaver  the 
nest.  In  most  cases  it  is  best  that  the  hen  remain  on  the  nest  and 
brood  the  chickens  for  at  least  24  hours  after  the  hatching  is  over. 

Hens  are  often  used  to  raise  incubator-hatched  chicks  and  to  take 
the  place  of  the  artificial  brooder,  a  practice  that  is  in  operation  on 
many  poultry  farms,    A  few  eggs 
are  put  under  the  hen  four  or  five 
days  before  the  incubator  is  to 
hatch.     In  the  evening  following 
the  hatch  of  the  incubator,  after 
the  chickens  are  thoroughly  dry, 
one  or  two  are  put  under  the  hen. 
and  if  she  is  found  tomotherthem 
properly,  the  next  evening asmany 
more  are  added  as  she  can  brood 
or  care  for  properly.     Hens  will 
successfully  brood  10  to  15  chick- 
ens early  in  the  breeding  season, 
and  18  to  25  in  warm  weather,  de- 
pending upon  the  size  of  the  hen. 
This  method  of  handling  chickens 
does    away    with     the     artificial 
brooder,  and  where  one  has  only  a 
small  number  of  chickens  to  raise 
it  is  a  very  easy  manner  in  which 
to  handle  them,  and  also  a  good 
method  when  it  is  desired  to  raise 
separately  special  lots  of  chicks.    It  should  be  borne  in  mind,  in  add- 
ing chickens  to  a  hen  which  already  has  some  to  brood,  that  it  is  best 
to  add  those  of  the  same  color  and  age  as  the  ones  already  with  her, 
as  the  hen  will  often  pick  the  later  arrivals  if  they  are  of  a  color  dif- 
ferent from  the  ones  she  is  already  brooding.    As  a  rule  this  trans- 
ferring should  take  place  at  night,  although  with  a  quite  docile  hen 
it  can  be  done  in  the  morning. 

Powder  the  hen  with  a  good  insect  powder  before  moving  her  and 
the  chickens  to  the  brood  coop.  The  hen  should  be  dusted  every  two 
weeks  or  as  often  as  necessary  until  the  chickens  are  weaned.  If  lice 
become  thick  on  the  chickens,  or  if  they  are  troubled  with  "  head 
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lice,"  a  very  little  grease,  such  as  lard  ur  vaseline,  may  be  applied 
with  the  fingers  on  the  head,  neck,  under  the  wings,  and  around  the 
vent.     Great  care  should  be  taken,  however,  not  to  get  too  much 
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grease  on  the  chickens,  as  it  will  stop  tlteir  gi'owth  and  in  some  cases 
may  prove  fatal. 

The  brood  coop  .should  be  cleaned  at  least  once  a  week  and  kept 
free  from  mites.     If  mites  are  found  in  the  coop,  it  should  be  thor- 
oughly cleaned  and  sprayed  with    ■ 
kerosene  oil  or  crude  petroleum. 
From  1  to  2  inches  of  sand  or  dry 
dirt  or  a  thin  layer  of  straw  or 
fine  hay  should  be  spread  on  the 
floor  of  the  coop.     Brood  coops 
should  be  moved  weekly  to  fresh 
ground,  preferably  where  there  is 
new  grass.     Shade  is  very  essen- 
tial in  rearing  chickens,  especially 
during  warm  weather;  therefore, 
the  coops  should  be  placed  in  the 
shade  whenever  possible.    A  corn- 
field makes  fine  range  for  young     no.  3.-11™  and  rhkus  allowed   fw 
chickens,    as    they    secure    many        """«*■     ^"^^    '"""■■    ""^    ™«iaiiwd 

,  '  •'        ,    ,  ,       ;  wUoro    tHis   mMho.1   ot   growing    chlcka 

bugs  and  worms  and  have  fresh        i<<  pursued. 

ground  to  run  on  most  of  the 

time,  due  to  the  cultivation  of  the  ground,  and  have  abundant  shade 

at  the  same  time. 

Toe  punch  or  mark  all  the  chickens  before  they  ai-e  transferred  to 
the  brooder  or  brood  coop,  so  that  their  age  and  breeding  can  be 


4  FARMEKS     BULLETIN  62*. 

readilv  determined  after  they  are  matured.  Farmers  frequently  keep 
old  hens  on  their  farms  and  kill  the  younger  hens  and  pullets,  be- 
cause they  are  imable  to  distinguish  between  them  after  the  pullets 
have  matured.  The  accompanying  diagram  (fig-2)  shows  16  di£Ferent 
methods  of  marking  chickens. 

BROOD  COOPS. 

Chickens  hatched  during  the  winter  should  be  brooded  in  a  poultry 
house  or  shed  while  the  outside  weather  conditions  are  unfavorable; 
after  the  weather  becomes  settled,  they  should  be  reared  in  brood 
coops  out  of  doors.  Brood  coops  should  be  made  so  that  they  can  be 
closed  at  night,  to  keep  out  cats,  rats,  and  other  animals,  and  enougli 


F:o.  4. — Ilena  conflnod  to  tlic  lirood  coopg.  Tbcrc  la  a  wire  door  bacli  of  the  boarded 
front  of  thiB  coop  which  can  be  slid  forward.  This  arransHDiPnt  (uraiabcs  the  hen 
and  chirks  plenty  of  vcnlllation  nnd  frpsh  air  nt  night  sod  prevents  any  animali 
from  entering  the  coop. 

ventilation  should  be  allowed  so  that  the  hen  and  chicks  will  have 
plenty  of  fresh  air.  A  good  coop  is  illustrated  in  figure  4.  This  coop 
is  used  at  the  Government  poultry  farm  at  Beltsville,  Md,  Full  de- 
tails and  specifications  for  building  it  are  given  in  Farmers'  Bulletin 
574,  "  Poultry-House  Construction,"  page  13. 

The  hen  should  be  confined  in  the  coop  until  the  chicks  are  weaned^ 
while  the  chickens  are  allowed  free  range  after  they  are  a  few  days 
old.  "Where  hens  are  allowed  free  range  and  have  to  forage  for  fee<l 
for  themselves  and  cliicks,  they  often  take  them  through  wet  grass, 
where  the  chicks  may  become  chilled  and  die.  Most  of  the  feed  the 
chicks  secure  in  this  manner  goes  to  keep  up  the  heat  of  the  body, 
whereas  feed  eaten  by  those  that  are  with  a  hen  that  is  confined  pro- 
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duces  more  rapid  growth,  as  the  chicks  do  not  have  so  much  exercise. 
Then,  too,  in  most  broods  there  are  one  or  two  chicks  that  are  weaker 
than  the  others,  and  if  the  hen  is  allowed  free  range  the  weaker  ones 
often  get  behind  and  out  of  hearing  of  the  mother's  cluck  and  call. 
In  most  cases  this  results  in  the  loss  and  death  of  these  chicks,  due  to 
becoming  chilled.  If  the  hen  is  confined  the  weaklings  can  always 
find  shelter  and  heat  under  her,  and  after  a  few  days  may  develop 
into  strong,  healthy  chicks. 

The  loss  in  young  chicks  due  to  allowing  the  hen  free  range  is 
undoubtedly  large.  Chickens  frequently  have  to  be  caught  and  put 
into  their  coops  during  sudden  storms,  as  they  are  apt  to  huddle  in 
some  hole  or  comer  where  they  get  chilled  or  drowned.    They  must 


be  kept  growing  constantly  if  the  best  results  are  to  be  obtained,  as 
they  neier  entirely  recover  from  checks  in  their  growth  even  for  a 
short  period.  liens  are  usually  left  with  their  young  chicks  as  long 
as  they  will  brood  them,  while  some  hens  frequently  commence  t<i  lay 
before  the  chickens  are  weaned. 

Several  styles  of  coops  are  shown  in  figures  5  to  8,  inclusive,  the 
undesirable  features  of  which  are  pointed  out. 

ARTIFICIAL  BROODING. 

The  artificial  method  of  brooding  chickens  consists  in  supplying 
artificially  as  nearly  as  possible  the  heat  furnished  by  the  hen  under 
natural  conditions.  The  temperature  of  a  hen  is  about  106°  F.,' 
but  as  hens  seldom  sit  closely  on  chickens  the  latter  do  not  receive 

'  S(H>  rnrTmrs'  Riirielln  Tiltrt,  "  Natural  and  arttflclal  tncabatlon  of  bean'  eggs." 
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this  degree  of  heat.  Hens  adapt  their  methods  of  brooding  to  con- 
ditions such  as  temperature,  size  of  the  chickens,  wet  weather,  etc. 
and  the  operator  of  a  brooder  must  meet  these  conditions  as  well  as 


he  can.  This  lack  of  adjustability  to  changes  is  one  of  the  weakest 
points  ill  our  present  brooders  and  brooder  systems.  Some  of  the 
most  important   faults  in  the  management  of  brooders   are  over- 


crowding and  lack  of  ventilation,  while  the  chickens  fail  to  get 
sufficient  exercise.  The  brooder  should  supply  the  proper  tempera- 
ture, be  readily  adapted  to  changes  in  weather  conditions,  and  be 
easy  to  clean  and  well  ventilated. 
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Chickens  are  usually  left  in  the  incubator  from  24  to  36  hours 
after  hatching,  without  feeding/  before  thej  are  removed  to  the 
brooder,  which  should  have  been  in  operation  for  a  day  or  two  at 
the  proper  temperature  for  receiving  the  chickens.  A  beginner 
should  try  his  brooding  system  carefully  before  he  uses  it.  After 
placing  the  chickens  in  the  brooder  they  can  be  given  feed  and  water. 
Subsequent  loss  in  chickens  is  frequently  due  to  chilling  received 
while  taking  them  from  the  incubator  to  the  brooder.  They  should 
be  moved  in  a  covered  basket  or  receptacle  in  cool  or  cold  weather. 
HOVERS,  BROODERS,  AND  BROODING  SYSTEM& 

There  are  a  large  number  of  hovers,  brooders,  and  brooding  sys- 


nlgbf.    Tlie  bitrlap  covering  on  top  of  the  coop  and  tramp  Is  to  prolcct  the  hen  from 
the  BUD  and  rein. 

terns  used  throughout  the  country,  some  with  success,  although  many 
are  discarded  as  failures,  while  each  year  brings  some  modification 
or  change.  One  pbultryman  uses  a  system  successfully,  while  his 
neighbor  may  make  a  failure  of  the  same  system  but  does  well 
with  another.  More  difference  of  opinion  exists  as  to  the  value  of 
brooding  systems  than  in  any  other  part  of  poultry  rearing,  which 
shows  that  no  system  is  ideal  for  all  conditions  or  all  people,  but 
that  success  depends  largely  on  individual  handling  and  (»re.  Many 
failures  in  brooding  are  due  to  weak  chickens,  which  may  be  traced 
to  faulty  incubation  or  weakness  in  the  breeding  stock.  Successful 
rearing  of  chickens  depend.s  primarily  upon  having  healthy,  vigor- 
ous breeding  stock. 

'  Hff    Farmerfl'    Bulletin    nS5.      "  Nntursl   and    artificial    Incubation    of   Hens'    eggs." 
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Brooding  systems  may  be  classified  as  follows,  according  to  their 
capacity:  Individual  brooders  or  hovers  holding  from  25  to  100 
chickens;  coal,  gasoline,  and  engine  or  distillate  oil  stove  brooders, 
with  a  capacity  varying  from  200  to  1^00  chicks;  and  hot-water 
pipe  systems,  the  capacity  of  which  is  unlimited.  The  beginner, 
if  possible,  should  thoroughly  investigate  the  brooding  equipment 
used  on  successful  poultry  farms  which  have  been  in  operation  for 
some  years. 

INDIVIDDAI.  HOVBBS  AND  BBOODRBS. 

The  small  individual  hovers  and  brooders  are  heated  with  either 
hot  air  or  hot  water,  with  kerosene  oil  as  the  source  of  heat.     Hovers 


Fin.  0. — Artindnl  hrcMidlDi;  of  chicks,  BbowlDg  nrraagcmcdt  of  ouldcwr  broodors. 

are  used  entirely  inside,  either  in  brooder  houses  or  in  small  colony 
houses,  while  brooders  are  made  for  both  indoor  and  outdoor  use. 
Outdoor  broodei-s  are  used  with  success  and  work  very  satisfactorily 
under  most  weather  conditions.  (See  fig,  9.)  The  capacity  of 
broodei-s  and  liovers  is  often  overestimated,  and  one-half  to  two- 
thirds  of  the  number  of  chickens  commonly  advised  will  do  much 
better  tha»  a  larger  number.  The  danger  from  fire,  due  frequently 
to  carelessness  and  lack  of  attention,  is  considerable  in  cheap  brooders 
and  hovers,  while  there  is  some  risk  in  the  best  grades,  although 
proper  care  will  reduce  this  to  a  minimum.     Individual  hovers  in 
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colony  houses  or  several  in  one  large  house  are  giving  quite  general 
satisfaction  on  small  poultry  farms,  while  the  pipe  system  of  brood- 
ing is  commonly  used  in  large  commercial  poultry  plants  and  where 
extensive  winter  brooding  is  done.  When  a  lamp  is  used  as  the 
source  of  heat,  care  should  be  taken  to  keep  the  wick  and  burner 
properly  cleaned.  Brooder  lamps  and  stoves  should  be  inspected 
several  times  a  day.  Do  not  fill  the  brooder  lamp  quite  full  of  oil, 
as  the  heat  from  the  lighted  wick  will  expand  the  oil  in  the  bowl  and 
may  cause  it  to  overflow  and  catch  fire. 

Gasoline  brooders,  brooder  stoves  burning  engine-distillate  oil,  and 
a  separate  individual  hover  heated  by  a  coal  fire  are  coming  into  more 
general  use,  each  with  a  capacity  varying  from  200  to  1,500  chickens. 
These  large  individual  brooders  are  used  in  colony  houses,  and  when 
the  chickens  are  weaned  the  colony  house  is  used  as  a  growing  coop, 
which  requires  a  smaller  investment  than  the  long,  piped  brooder 
house,  and  allows  one  to  rear  the  chicks  on  range  to  good  advantage. 
Brooder  stoves  with  a  capacity  of  from  500  to  1,500  chickens,  heated 
by  distillate  oil,  are  used  quite  extensively  in  some  sections  of  the 
country.  These  stoves  are  usually  seen  in  houses  which  are  about  18 
feet  square,  but  are  occasionally  found  in  long  brooder  houses.  Most 
of  them  are  equipped  with  a  wafer  regulator  that  controls  the  flow 
of  oil  which  is  fed  automatically  from  a  tank  or  barrel  outside  the 
house,  or  several  stoves  may  be  connected  with  the  same  supply  tank. 
This  system  provides  good  ventilation,  sufficient  heat  to  keep  the 
chickens  from  crowding,  and  requires  a  minimum  of  care. 

Until  one  has  had  considerable  experience  it  is  best  not  to  brood 
over  1,000  chickens  in  one  flock,  and  a  much  smaller  number  would 
probably  do  better. 

Individual  hovers  with  a  capacity  of  from  200  to  1,000  chickens 
have  recently  been  placed  on  the  market  and  appear  to  be  giving 
satisfaction.  Each  hover  is  heated  by  a  separate  self-feeding  coal 
stove  which  is  adapted  for  use  in  a  colony  brooder  house.  The  value 
of  this  brooder  would  appear  to  depend  greatly  on  the  efficiency  of 
the  heater  and  the  time  required  to  care  for  the  stove. 

HOT-WATER  PIPE   BROODERS. 

This  system  consists  of  long  brooder  houses  heated  with  hot  water, 
coal  being  used  for  fuel  almost  exclusively.  Many  of  the  latent 
mammoth  brooders  are  giving  good  success,  and  in  these  cases  the 
labor  of  brooding  a  large  number  of  chickens  is  less  than  where  small 
individual  brooders  or  hovers  are  used.  These  brooders  are  suitable 
for  large  poultry  farms  or  for  farms  where  most  of  the  chickens  are 
raised  during  the  winter  and  early  spring. 
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METHOD  OF  HEATING. 

Brooders  are  heated  either  by  overhead  or  bottom  heat  or  by  a 
combination  of  these  two  methods.  Too  much  bottom  heat  does  not 
give  good  results,  while  either  the  overhead  or  the  combination 
methods  are  used  successfully.  Many  pipe  systems  have  a  hover  or 
cover  over  a  section  of  the  pipes  in  each  pen,  while  others  are  used 
without  them,  and  each  appears  to  give  good  results  with  different 
operators.  A  piece  of  wool  felt  or  cotton  flannel  is  often  used  for 
this  purpose.  Gas  and  electricity  are  also  used  for  heating  brooders 
and  hovers  with  good  success,  and  where  available  they  supply  one 
of  the  steadiest  and  most  convenient  sources  of  heat.  A  brooder 
built  along  the  style  of  the  oil  brooder  stoves  with  gas  or  electricity 
as  the  source  of  heat  should  prove  very  satisfactory.  Heaters  for  the 
mammoth  brooders  or  hot-water  pipe  systems  are  usually  equipped 
with  automatic  regulators,  which  are  operated  either  by  expansion 
of  water  or  electric  contact.  Both  types  of  regulators  have  given 
good  satisfaction.  A  reliable  regulator  is  very  essential  to  success 
with  any  of  these  systems. 

FIBELESS  BBOODERS. 

Cold  or  fireless  brooders  are  used  in  a  small  way  by  many  people 
with  success,  and  can  be  either  purchased  or  built.  As  their  con- 
struction is  very  simple,  many  people  prefer  to  build  rather  than  to 
buy  them.  The  body  heat  of  the  chickens  is  the  source  of  warmth  in 
this  system,  which  requires  that  several  chickens  be  placed  in  a  small 
receptacle  to  generate  and  retain  the  heat.  Small  fireless  hovers 
with  adjustable  quilts  or  covers  are  used  in  both  indoor  and  out- 
door brooders  and  in  colony  houses.  A.  box  18  inches  square  and  8 
inches  deep  makes  a  good  hover  of  this  type.  The  nmnber  and  posi- 
tion of  the  quilts  used  over  the  chickens  in  this  box  are  regulated 
according  to  the  weather  and  the  number  of  the  chickens  in  the 
brooder.  In  very  cold  weather  the  quilts  should  sag  so  as  to  rest  on 
the  backs  of  the  newly  hatched  chickens  and  there  should  be  little  or 
no  empty  space  in  the  hover,  while  in  warmer  weather  or  with  older 
chickens  the  quilts  or  covers  are  raised  or  part  of  them  removed. 
From  12  to  40  chicks  are  usually  placed  in  a  fireless  brooder,  25 
being  the  average  number,  while  small  lots  do  better  than  larger 
ones  under  this  method.  The  litter  in  these  brooders  must  be  changed 
frequently,  and  the  chickens  must  be  watched  carefully  and  closely 
to  see  that  they  are  comfortable  and  do  not  sweat  Fireless  brooders 
may  be  used  in  connection  with  heated  brooders,  using  the  latter 
for  7  to  10  days  and  reducing  the  heat,  which  should  be  governed 
by  the  season  of  the  year  and  outdoor  temperatures,  before  trans- 
ferring the  chickens  to  the  fireless  brooder.    When  first  placed  in  the 
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fireless  brooders  the  chickens  may  have  to  be  put  under  the  hovers 
frequently,  until  they  learn  where  to  get  warm.  Good  results  are 
also  obtained  with  these  brooders  when  used  in  a  heated  room. 

CORRECT  TEMPERATURES  FOR  BROODING. 

The  best  temperature  at  which  to  keep  a  brooder  or  hover  depends 
upon  the  position  of  the  thermometer,  the  style  of  the  hover,  the  age 
of  the  chickens,  and  the  weather  conditions.  Aim  to  keep  the  chick- 
ens comfortable.  As  the  operator  learns  by  the  actions  of  the 
chickens  the  amount  of  heat  they  require,  he  can  discard  the  ther- 
mometer if  he  desires.  When  too  cold  they  will  crowd  together 
and  try  to  get  nearer  the  heat.  If  it  is  found  in  the  morning  that 
the  droppings  are  well  scattered  under  the  hover  it  is  an  indication 
that  the  chickens  have  had  enough  heat.  If  the  chickens  are  com- 
fortable at  night  they  will  be  spread  out  under  the  hover  with  the 
heads  of  some  protruding  from  under  the  hover  cloth.  Too  much 
heat  will  cause  them  to  pant  and  gasp  and  sit  around  with  their 
mouths  open. 

It  is  impossible  to  state  for  each  case  at  what  temperature  the 
brooders  should  be  kept  to  raise  young  chickens ;  however,  it  will  run 
from  90°  up  to  100°  in  some  cases,  as  some  broods  of  chickens 
seem  to  require  more  heat  than  others,  an  average  being  93°  to  95° 
for  the  first  week  or  10  days,  when  the  temperature  is  gradually 
reduced  to  85°  for  the  following  10  days,  and  then  lowered  to  70° 
or  75°  for  as  long  as  the  chickens  need  heat.  This  depends  some- 
what on  the  season  of  the  year  and  the  number  of  the  chickens,  as  it 
can  be  readily  seen  that  the  heat  generated  by  50  chickens  would  raise 
the  temperature  under  the  hover  to  a  higher  degree  than  the  heat 
given  off  by  a  lesser  number,  consequently  the  amount  of  heat  fur- 
nished by  the  lamp  or  stove  will  have  to  be  regulated  accordingly. 
As  the  chickens  grow  larger  and  need  less  heat,  the  lamps  may  be 
used  only  at  night,  and  later  only  on  cold  nights.  The  heat  is  usually 
cut  off  at  the  end  of  4  or  5  weeks  in  March  or  April  in  the  vicinity  of 
Washington,  D.  C,  while  winter  chickens  have  heat  for  8  or  10  weeks, 
or  until  they  are  well  feathered.  Care  should  be  taken  to  prevent 
chilling  or  overheating  the  chickens,  wTiich  weakens  them  and  may 
result  in  bowel  trouble. 

Chickens  need  a  cool  place  for  scratching  and  exercising  in  addi- 
tion to  heat.  Indoor  brooders  and  hovers  can  be  used  successfully  in 
unheated  brooder  houses  except  during  the  coldest  weather  in  most 
sections  of  the  coimtry.  Outdoor  brooders  usually  have  a  cool  com- 
partment for  exercising,  where  the  chickens  are  fed  in  cold,  stormy 
weather.  If  winter  chickens  are  being  raised,  it  is  advisable  to  heat 
the  brooder  house  to  a  temperature  of  60°  to  70°,  regardless  of  the  tem- 
perature of  the  hover,  which  often  requires  placing  brooder  pipes 
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around  the  outside  walls  of  the  brooder  house.  The  need  of  this  heat 
depends  entirely  upon  the  brooding  system  and  the  weather  condi- 
tions; but  it  is  absolutely  necessary  that  the  heat  be  kept  at  the 
desired  temperature  under  the  hover.  Brooders  and  hovers  should 
have  from  one-half  to  2  inches  of  sand,  dry  dirt,  cut  clover,  or  chaff 
spread  over  the  floor  and  in  the  brooder-house  pen.  The  hovers 
should  be  cleaned  frequently,  as  cleanliness  is  very  essential  in  raising 
chickens  successfully. 

When  chickens  are  first  put  into  the  brooder  they  should  be  con- 
fined under  or  aroimd  the  hover  by  placing  a  board  or  wire  frame 
a  few  inches  outside  (this  would  not  apply  to  the  small  outdoor 
colony  brooders).  The  fence  or  guard  should  be  moved  gradually 
farther  away  from  the  hover  and  discarded  entirely  when  the  chick- 
ens are  3  or  4  days  old  or  when  they  have  learned  to  return  to  the 
source  of  heat.  Yoimg  chickens  should  be  closely  watched  to  see 
that  they  do  not  huddle  together  or  get  chilled.  They  should  be 
allowed  to  rim  on  the  ground  whenever  the  weather  is  favorable,  as 
they  do  much  better  than  when  kept  continuously  on  cement  or  board 
floors.  Weak  chickens  should  usuallv  be  killed  as  soon  as  noticed.^ 
as  they  rarely  make  good  stock,  while  they  may  become  carriers  of 
disease.  Brooders  should  be  disinfected  at  least  once  a  year,  and 
more  frequently  if  the  chickens  brooded  in  them  have  had  any 
uiseoroe. 

FEEDING  YOUNG  CHICKENS. 

Young  chickens  should  be  fed  from  three  to  five  times  daily,  de- 
pending upon  one's  experience  in  feeding.  Undoubtedly  chickens 
can  be  grown  faster  by  feeding  five  times  daily  than  by  feeding  three 
times  daily,  but  it  should  be  borne  in  mind  that  more  harm  can  be 
done  to  the  young  chickens  by  overfeeding  than  by  underfeeding,  and 
at  no  time  should  they  be  fed  more  than  barely  to  satisfy  their  appe- 
tites and  to  keep  them  exercising,  except  at  the  evening  or  last  meal, 
when  they  should  be  given  all  they  will  eat.  Greater  care  must  be 
exercised  not  to  overfeed  young  chicks  that  are  confined  than  those 
that  have  free  range,  as  leg  weakness  is  apt  to  result  in  those 
confined. 

The  young  chicks  may  be  fed  any  time  after  they  are  36  to  48  hours 
old,  whether  they  are  with  a  hen  or  in  a  brooder.  The  first  feed  may 
contain  either  hard-boiled  eggs,  johnnycake,  stale  bread,  pinhead  oat- 
meal, or  rolled  oats,  which  feeds  or  combinations  may  be  used  with 
good  results.  Mashes  mixed  with  milk  are  of  considerable  value  in 
givmg  the  chickens  a  good  start  in  life,  but  the  mixtures  should  be 
fed  in  a  crumbly  mass  and  not  in  a  sloppy  condition.  After  the 
chickens  are  two  months  old  they  may  be  fed  four  times  daily,  and 
after  three  months  old  three  times  daily,  with  good  results.    Johnny- 
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cake  composed  of  the  foIloTCing  ingredients  in  the  proportions 
nsmed  is  a  very  good  feed  for  young  chicks:  One  dozen  infertile 
eggs  or  1  pound  of  sifted  beef  scrap  to  10  pounds  of  corn  meal ;  add 
enough  milk  to  make  a  pasty  mash,  and  1  fablespoonful  of  baking 
soda.  Dry  bread  crumbs  may  be  mixed  with  hard-boiled  eggs,  making 
about  one-fourth  of  the  mixture  eggs,  or  rolled  oats  may  be  used  in 
place  of  the  bread  crumbs.  Feed  the  bread  crumbs,  rolled  oats,  or 
johnnycake  mixtures  five  times  daily  for  the  first  week,  then  gradu- 
ally substitute  for  one  or  two  feeds  of  the  mixture  finely  cracked 
grains  of  equal  parts  by  weight  of  cracked  wheat,  finely  cracked  corn, 
and  pinhead  oatmeal  or  hulled  oats,  to  which  about  5  per  cent  of 
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cracked  peas  or  broken  rice  and  2  per  cent  of  charcoal,  millet  or  rape 
seed  may  be  added.  A  commercial  chick  feed  may  be  substituted  if 
desired.  The  above  ration  can  be  fed  until  the  chicks  are  two  weeks 
old,  when  they  should  be  placed  on  grain  and  a  dry  or  wet  mash 
mixture. 

After  the  chicks  are  10  days  old  a  good  growing  mash,  composed 
of  2  parts  by  weight  of  bran,  2  parts  middlings,  1  part  cornmeal,  1 
part  low-grade  wheat  flour  or  red-dog  flour,  and  10  per  cent  sifted 
beef  scrap,  may  be  placed  in  a  hopper  and  left  before  them  at  all 
times.  The  mash  may  be  fed  either  wet  or  dry ;  if  wet,  only  enough 
moisture  (either  milk  or  water)  should  be  added  to  make  the  feed 
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crumbly,  but  in  no  sense  sloppy.  When  this  growing  mash  or  mix- 
ture is  not  used  a  hopper  containing  bran  should  be  accessible  to 
the  chickens  at  all  times. 

"When  one  has  only  a  few  chickens  it  is  less  trouble  to  purchase 
the  prepared  chick  feeds,  but  where  a  considei*able  number  are  reared 
it  is  sometimes  cheaper  to  buy  the  finely  cracked  grains  and  mix 
them  together.  Many  chick  feeds  contain  a  large  quantity  of  grit 
and  may  contain  grains  of  poor  quality,  so  that  they  should  be  care- 
fully examined  and  the  quality  guaranteed  before  they  are  pur- 
chased. 

As  soon  as  the  chickens  will  eat  the  whole  wheat,  cracked  corn, 
and  other  grains,  the  small-sized  chick  feed  can  be  eliminated.  In 
addition  to  the  above  feeds  the  chickens'  growth  can  be  hastened  if 
they  are  given  sour  milk,  skim  milk,  or  buttermilk  to  drink.  Grow- 
ing chickens  kept  on  a  good  range  may  be  given  all  their  feed  in 
a  hopper,  mixing  2  parts  by  weight  of  cracked  com  with  1  part  of 
wheat,  or  equal  parts  of  cracked  corn,  wheat,  and  oats  in  one  hopper 
and  the  dry  mash  for  chickens  in  another.  The  beef  scrap  may  be 
left  out  of  the  dry  mash  and  fed  in  a  separate  hopper,  so  that  the 
chickens  can  eat  all  of  this  feed  they  desire.  If  the  beef  scrap  is 
to  be  fed  separately  it  is  advisable  to  wait  until  the  chicks  are  10 
days  old,  although  many  poultrymen  put  the  beef  scrap  before  the 
yoimg  chickens  at  the  start  without  bad  results.  Chickens  confined 
to  small  yards  should  always  be  supplied  with  green  feed,  such  as 
lettuce,  sprouted  oats,  alfalfa,  or  clover,  but  the  best  place  to  raise 
chickens  successfully  is  on  a  good  range  where  no  extra  green  feed 
is  required.  Fine  charcoal,  grit,  and  oyster  shell  should  be  kept 
before  the  chickens  at  all  times,  and  cracked  or  ground  bone  may 
be  fed  where  the  chickens  are  kept  in  small  bare  yards,  but  the 
latter  feed  is  not  necessary  for  chickens  that  have  a  good  range. 
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Throughout  the  saiuiy  Hection^i  of  the  cotton  l)flU,  whore  cotton 
wilt  and  rooHoiot  occur  everj-  year  to  an  uicreasing  extent,  th«ro  is 
urgent  need  for  a  fuJler  understanding  of  these  (Jiseasea  and  the 
important  relation  they  bear  to  each  other  and  to  the  farmer's  mar- 
gin of  profit.  Wilt  o<^cu^ring  alone  causes  serious  loss  to  the  cotton 
crop,  not  only  by  killing  large  numbers  of  plants,  but,  further,  by 
stunting  verj'  many  others  and  thus  greatly  reducing  the  yield.  Cot- 
ton root-kiiot  by  itself  causes  a  dwarfing  of  tho  plants  and  a  conse- 
quent decrease  in  yield  over  large  areas.  Often  the  farmer  does  not 
notice  this  or  attributes  it  to  an  unfavorable  season,  poor  soil,  lack  of 
proper  fertilization,  or  some  local  condition.  Wbere  these  two  <Jis- 
eases  occur  together,  which  b  frequently  the  case,  the  loss  is  often  so 
great  that  it  becomes  well-nigh  impossible  by  the  usual  methods  of 
cultivation  to  grow  the  principal  money  crop  of  this  section  without 
an  actual  loss.  In  other  words,  wilt  and  root-knot  then  become  the 
most  important  limiting  factors  in  the  production  of  cotton.  To 
remedy  this  condition  the  whole  scheme  of  farming  must  often  be 
changed  and  planned  with  sirecial  reference  to  the  control  of  these 
highly  imjiortant  enemies  of  the  cotton  crop.  Rotation  of  crops  for 
the  control  of  root-knot  and  the  use  of  varieties  of  cotton  resistant 
to  wilt  are  more  essential  to  the  profitable  growing  of  the  crop  in 
badly  diseased  areas  than  fertilization  or  cultivation,  although  these 
are  of  prime  importance. 

Cotton  wilt  and  root-knot  occur  to  a  greater  or  less  extent  in  every 
cotton-producing  State  from  North  CaroUna  to  Texas.  The  areas 
where  wilt  is  of  most  general  and  serious  occurrence  are  southern  and 
eastern  South  Carolina,  southwestern  Georgia,  and  southeastern 
Alabama.  The  lines  and  dots  on  the  accompanying  map  (fig.  1) 
show  graphically  the  relative  severity  of  wilt  in  the  States  where  it 
occurs.  Parallel  lines  indicate  sections  where  the  disease  is  known 
to  be  general,  while  dots  are  used  to  mark  territory  less  generally 
infected,  each  dot  indicating  a  place  where  the  disease  is  known  to 
6289^°— Bull,  625—14 1 
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occur.  The  heavy  line  markii  the  approximato  boundary  between 
the  sandy  and  alluvia]  soils  of  the  Coastal  Plain,  where  wilt  and  root- 
knot  are  most  prevalent,  and  the  clay  soils  of  the  Piedmont  Plateau, 


Fio.  1,— M^i  ot  tbe  Soulbcastem  SUlca,  sbowing  the  Eeagraphlcal  dl 
shaded  portloiu  show  whore  tha  vlU  la  ganflrat,  whQfl  tha  dots  im 
th<  diixaM  la  known  U/  occiii. 


1  scatWred  lorallllas  wha 


where  the  occurrence  of  these  diseases  la  rare.     Wilt  without  doubt 
exists  in  many  places  of  which  we  havo  no  authentic  record,  and  it  ia 


rapidly  spreading  to  new  territory.  It  is  probable  that  the  diseaae 
will  eventually  be  fo\md  in  nearly  all  the  cotton  sections  having 
sandy  soils.     Root-knot  occurs  even  more  generally  than  wilt  in  the 
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same  areas  and  soil  types.     Wherever  santiy  soils  occur  in  the  cot- 
ton belt  root-knot  is  to  be  looked  for. 

While  it  is  difficult  to  form  a  very  accurate  estimate  of  the  damage 

caused  by  these  diseases,  the  most  authentic 

recorcls  available  indicate  that  an  annual 
loss  of  $10,000,000  is  very  conservative.  The 
loss  is  occasioned  not  only  by  the  death  or 
dwarfing  of  affected  plants,  but  by  the  lower- 
ing of  the  market  value  of  infested  land,  by 
the  increased  cost  of  cultivation  of  such  land, 
due  to  the  growth  of  weeds  where  the  cot- 
ton has  died,  and  by  the  fact  that  badly  dis- 
eased fields  must  often  be  used  for  crops  less 
profitable  than  cotton.  This  situation  ia  the 
more  unfortunate  because  it  is  for  the  most 
part  unnecessary.  These  diseases  can  be  al- 
most entirely  controlled  by  the  methods 
described  in  this  bulletin.  no.  j._obiique  secti™  of  > 


HOW  TO  RECOGNIZE  COTTON  WILT.  slKwlng  th.   browning 

caused  by  Iha  wlLt  fungus. 

When  the  leaves  of  cotton  plants  wilt  and  fall 
without    any  apparent  reason,    blackroot,    or    wUt,   is   to  be  sus- 
pected.    If  a  freshly  wilted  plant  is  examined  (fig.  2)  and  the  in- 
terior of  the  stem  or  root  is  found  to  bo  browned  or  blackened  (fig. 
___^ 3),  the  disease  is  al- 

most surti  to  ho  wilt. 
Certain  kinds  of 
dwarfing  of  the  main 
stem  are  likewise 
characteristic  of  wilt, 
particularly  a  reduc- 
tion in  the  length 
and  a  shortening  of 
the  distance  between 
the  branches.  This 
is  often  accompanied 
by  the  normal  devel- 
opment of  one  or 
more  of  the  basal 
hmbs,  due  to  partial 
infection  (fig.  4). 
The  disease  may  kill  the  plants  in  early  May,  or  its  first  indication 
may  be  the  sudden  wilting  and  death  of  practically  mature  plants 
in  mid-September.  AU  through  the  season  affected  stalks  die  from 
the  trouble. 
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The  first  appearatici;  of  wilt  in  a  field  is  usually  in  small  rounded  or 
irregular  areas,  which  enlarge  each  season.  Outside  the  spots  where 
the  plants  are  killed,  dwarfed  and  sickly  plants  occur,  which  may 
survive  and  produce  a  small  crop.  Occasionally  plants  are  found  that 
remain  alive  in  the  worst  infect«d  areas.  By  selection  from  such 
resistant  plants,  varieties  lai^ly  immune  to  the  disease  have  been 
developed. 

HOW  TO  BECOGNIZE  COTTON  ROOT-KNOT. 

The  detection  of  cotton  plants  affected  by  root^knot,  except  by  an 
examination  of  the  roots,  is  much  more  difficult  than  in  the  case  of 


Fio.  5.— Root-knol;  on  a  cotloa  pluit  grown  ou  land  whenDoanslsUnt 
eowpeas  wwb  raised  the  preiriom  year. 

wilt.  Diseased  plants  are  distinctly  stunted  but  not  appreciably  de- 
fornu'd,  as  in  wilt,  and  have  a  pecuhar  sickly  yellowish  green  color  on 
both  leaves  and  stem.  In  times  of  drought  affected  plants  are  the 
first  to  show  the  lack  of  water  and  may  wilt  sbghtly  in  the  middle  of 
the  day.  If  such  a  plant  is  pulled  carefully  or,  better,  dug  up  with  a 
shovel,  the  roots  will  be  found  to  be  covered  with  swellings,  or  galls, 
from  the  size  of  a  pinhcad  to  a  half  inch  or  more  in  diameter,  as  shown 
in  figure  5.  If  one  of  these  knots  is  broken  open,  numerous  pearly 
white  rounded  bodies  about  half  the  size  of  a  small  pinhead,  the  female 
nematodes  (see  fig.  11),  can  often  be  seen  with  the  naked  eye. 

When  root-knot  occurs  with  wilt,  which  is  often  the  case,  the  symp- 
toms of  both  diaeasew  are  present.  The  plants  usually  all  die  or  are 
so  badly  dwarfed  that  little  or  no  cotton  is  produced. 
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IMPOHTANT  FACTS  ABOUT  COTTON  WILT. 

WILT  CAUSED  BV  A  FUNGUS. 

Wilt  is  caused  by  a  fungus,  a  minute  moldlike  plant  growth  (fig.  6) 
which  enters  the  roots  from  the  soil.  It  grows  vigorously  in  the 
water-carrying  Tea- 
sels of  the  roots  and 
stems  (fig.  7),  caus- 
ing them  to  turn 
black.  (See  fig.  3.) 
It  shuts  off  wholly 
or  in  part  the  water 
supply  of  the  plant 
and  eventually 
brings  about  the 
death  of  those  bad- 
ly   affected.      This 

fungus  produces  in  F[0.«.-The  ™ii™  wilt  timgus  lywariun  l^^n/rOomAtk.):  l.  Co- 
ereat  numbers  SeV-  nWlophwe;  I,  marroconidia;  3,  mkrommlilta;  4,  rhlamydrnporBs; 
^   .  ,    ,      ..  s.biuotswollenhyphp. 

ersl  types  ol  fruits 

ing  bodjps,  by  which  it  is  propagated.  (See  fig.  6.) 
Closely  related  fungi  of  the  sanie  genus  cause  serious  wilts  of 
okra,  coffee  weed,  cowpea,  tomato,  water- 
melon, potato,  and  other  plants.  Thus 
far,  these  diseases  have  not  been  proved 
to  be  communicable  to  cotton. 

WILT  SPREAD  BY  NUMEROUS  AGENCIES. 

Wilt  is  spread  by  the  direct  growth  of 
the  causal  fungus  through  the  soil  and 
by  any  agency  which  will  transfer  spores 
or  disease-infected  soil  from  one  field 
to  another,  such  as  cultivators,  plows, 
and  other  tools,  the  feet  of  men  or  ani- 
mals, wind,  and  drainage  water.    Dur- 
ing heavy  rains  the  overflow  from  dis- 
eased fields  ■will  carry  the  wilt  to  lower 
areas.     To  prevent  this,  terraces  may 
often  be  built  advantageously  to  turn 
the  water  into  ditches.     Stable  manure 
and  the  compost  heap  may  be  infected 
e  vessels    by  soil  from  the  feet  of  mules  used  in  a 
Sl^b^'w  ""  sh"«'n'  in'*"'^'''™     diseased  field,  and  thus  the  wilt  may  be 
wiihMveraisurh  vessels  (/ipjuwpdhy     carried  to  new  areas.     The  disease  is 
the  wnt  lungus  often  spread  most  noticeably  along  fre- 

quently traveled  farm  roads  or  paths.  It  is  possible,  but  not  yet 
proved,  that  the  disease  is  carried  in  the  seed. 


Flo.  7.-EDtar^  s 
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WILT  MOST  SEVERE  ON  SANDT  LAND. 

Wilt  occurs  almost  exclusively  on  soils  of  a  sandy  or  sandy-loam 
nature.  In  most  cases,  the  lighter  the  soil  the  more  severe  is  the 
wilt.  For  this  reason  it  is  often  worst  in  portions  of  the  field  where 
large  quantities  of  sand  have  been  washed  by  drainage  water.  Sandy 
ridges  through  the  field  or  high  sandy  spots  are  also  severely  affected. 
Rarely  has  the  disease  been  known  to  occur  on  clay  soils,  and  then 
only  when  they  were  adjacent  to  infected  sandy  soils. 

WET  SEASONS  FAVOR  WILT. 

It  is  a  fact  recognized  by  most  farmers  in  wilt  territory  that  the 
disease  is  more  severe  in  wet  seasons  and  less  injurious  in  dry  years. 
Abundant  soil  moisture  favors  a  rapid  growth  of  the  cotton  plant  and 
likewise  furnishes  the  best  conditions  for  the  development  of  the 
fimgus.  For  this  reason  also,  new  cases  of  wilt  are  usually  most 
nmnerous  just  after  a  rain. 

ROOT-KNOT  MAKES  WILT  WOBSE. 

When  root-knot  occurs  with  wilt,  the  amount  of  loss  is  very 
materially  increased  and  different  methods  of  control  are  made 
necessary.  Cotton  is  moderately  subject  to  root-knot,  which  reduces 
the  yield  in  hundreds  of  fields  whose  owners  are  ignorant  of  its 
presence.  The  plant  illustrated  in  figure  5  shows  a  typical  severe 
case  of  root-knot  on  cotton.  The  wounds  which  the  nematodes 
make  in  the  roots  furnish  points  of  entrance  for  the  wilt  fimgus, 
which  then  completes  the  destructive  work.  Whole  fields  are  thus 
practically  annihilated,  the  farmer  losing  not  only  the  crop  but  all 
the  labor  of  planting  and  caring  for  it,  when  by  the  use  of  proper 
rotations  a  paying  crop  could  have  been  grown.  Even  the  wilt- 
resistant  varieties  bred  by  the  Department  of  Agricultm^  are  not 
entirely  resistant  to  root-knot  and  should  not  be  planted  on  land 
infested  by  nematodes  until  such  fields  have  been  rotated  to  reduce 
the  nimiber  of  these  eelworms.  In  almost  every  case  where  wilt- 
resistant  cotton  sent  out  by  the  Bureau  of  Plant  Industry  was 
reported  to  have  failed,  the  reason  was  found  to  be  the  presence  of 
root-knot. 

CONTROL  MEASURES. 

LATE  PLANTING  GIVES  NO  RELIEF. 

CarefuUy  conducted  experiments  have  shown  that  late-planted  cot- 
ton is  as  severely  attacked  by  wilt  as  that  put  in  at  the  usual  time. 
Furthermore,  it  is  a  commonly  accepted  fact  that  late-planted  crops 
seldom  produce  as  large  a  yield  as  those  planted  early.  In  boU-weevil 
territory  cotton  must  be  planted  early  to  get  ahead  of  the  weevil. 
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notnuzKiis  and  fungicides  ineffective. 

Cotton  wiJt  can  not  be  controlled  by  the  iise  of  fertilizers.  Neither 
kainit,  acid  phosphate,  salt,  lime,  potash,  nitrate  of  soda,  or  any  other 
fertilizer  used  alone  or  in  combination  has  given  any  relief.  In  some 
cases  of  slight  infestation  the  use  of  stable  manure  has  been  of  benefit, 
and  its  use  in  the  breeding  of  vilt-resistant  varieties  has  been  found 
of  assistance. 

The  use  of  soil  fungicides  is  too  expensive  to  be  worthy  of  consid- 
eration. Moreover,  large  quantities  of  numerous  fungicides  have  been 
used  on  wilt-infected  land  without  reducing  the  amount  of  disease. 


FlO.  8.— A  fldd  □[  Upland  cotton  In  South  CuDlins  dEstioyeil  by  vOU 
ROTATION  OF  CROPS  IMPORTANT. 

The  fact  that  the  wilt  fungus  can  live  for  a  long  time  as  a  saprophyte 
on  the  decaying  organic  matter  in  the  soil  renders  it  well-nigh  impossible 
to  starve  out  the  disease  by  crop  rotation.  Short  rotations  are  of  little 
benefit.  \\Tiile  rotations  of  seven  to  ten  years  have  reduced  the  wilt 
somewhat,  no  case  is  known  where  it  has  been  wholly  eradicated.  On 
the  other  hand,  root-knot  can  be  controlled  by  rotation.  Because  of 
the  almost  universal  occurrence  of  root-knot  with  wilt  and  because  of 
the  fact  that  nematodes  increase  the  severity  <if  wilt,  rotation  of  crops, 
combined  with  the  use  of  resistant  varieties,  becomes  of  vital  impor- 
tance in  the  control  of  wilt. 

WILT  CONTROLLED  BY  GROWING  RESISTANT  TARItmES. 

Wilt  when  occurring  alone  can  be  successfully  controlled  by  the  use 
of  wilt-resistant  varieties  of  cotton  (figs.  8  and  9).  When  root-knot 
occurs  with  wilt,  crop  rotation  must  be  combined  with  the  planting 
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of  resistant  varieties.  Thousands  of  acres  of  these  varieties  have  been 
profitably  grown  on  wilt-infected  land  every  season  for  the  past  six 
or  eight  years.  Their  use  on  diseased  land  has  long  since  passed  the 
experimental  stage  and  each  season  sees  the  extension  of  their  planting 
to  new  territory. 

IMPORTANT  FACTS  ABOUT  ROOT-KNOT. 

ROOT-KNOT  CAUSED  BV  EBLWORHS. 

Root-knot  of  cotton  and  other  crops  is  caused  by  niinute  eelworms, 
or  nematodes,  which  bore  into  the  roots  and  live  there.  The  irrita- 
tion of  their  presence  results  in  the  formation  of  irregular  swellings, 
or  galls,  varying  in  size  from  tiny  enlargements  on  the  small  roots  to 
knots  an  inch  or  more  in  diameter  on  the  lai^e  ones.     The  male 


Pin.  9.— Dillon  wflMosbtant  cotton  grown  two  j-mth  lalw  on  Iha  badly  Inrect«l  Held  shown  fiftlnnro  S, 

worms  are  too  small  to  be  seen  with  the  naked  eye  (G^.  10),  but  the 
females  (fig.  11)  when  full  of  eggs  assume  a  spherical  shape  and  may 
often  be  distinguished  in  freshly  broken  roots  as  glistening  pearly 
bodies  half  the  size  of  a  small  pinhead.  Each  female  lays  several 
hundred  eggs,  and  thus  the  worms  are  propagated. 

HOW  ROOT-KNOT  IS  SPREAD. 

Root-knot  may  be  carried  from  one  field  to  another  by  any  agency 
which  will  transfer  some  of  the  nematodes  or  their  eggs,  in  exactly 
the  same  manner  that  wilt  is  disseminated.  Drainage  water  is  per- 
haps one  of  the  most  important  means  of  spreading  root^knot.  In 
addition,  a  common  agency  for  the  introduction  of  the  nematode  into 
new  territory  is  nursery  stock.     Seedhng  pecans,  peaches,  figs,  mul- 
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berries,  or  pomegraiiateB,  and  young  asparagus,  cabba^,  eggplant, 
strawberry,  tobacco,  and  tomato  plant^  purchased  from  infested 
sections  may  carry  thv  worms  in  their  roots  or  in  the  aoil  adhering  to 

them.     Several    cases   have   come   to   the   notice   of  

the  writ«r  which   have   been    unquestionably   traced  ' 

to  nursery-stock  importations.  In  the  Weat,  where 
the  nematode  occurs  quite  commonly  on  the  potato, 
the  worms  are  carried  in  the  tubers. 

SANDV  SOILS  MOST  SUBJECT  TO  ROOT-KNOT. 

Root^knot  is  essentially  a  disease  of  Ught  soils. 
Although  the  disease  may  occur  on  heavier  soils  than 
wilt,  yet  it  is  not  as  a  rule  serious  on  soils  contain- 
ing a  large  proportion  of  clay.  In  general,  the  lighter 
the  soil  the  more  severe  the  root-knot  injury.  The 
places  of  greatest  damage  are  usually  Ught  sandy  spots 
or  ridges  in  infected  fields.  In  gardens  which  have 
been  highly  fertilized  with  stable  manure  root-kn.ot 
is  often  very  severe. 


Unlike  wilt,  root-knot  attacks  i^o.io.- Tie  adult 


ot  'Hiirrsiera 
radldcolii.  or  nem- 


a  very  large  number  of  plants, 
many  of  which  are  important 
farm  crops.     Those  subject   to 

root-knot    iniurv   may   be    di-  head  ot  the  same, 

.  ,    J    .     ^       .           "^             "^                   .  more  highly  mag- 

Tided  mto  two  groups,  accord-  nmed: iir,mUM]a 

ing  to  their  degree  of  suscep-  ngionofthowonn, 

tibility.     The     crops   most  se-  sndlo^the  mj^ 
verely    attacked    by  root-knot 


are  as  follows: 

twior    eiiremil)-. 
(Mta  K.K.Cobb.-) 

10. 1L-F«n.li.  or  the  nema- 

Bean.  wiy. 

Fig. 

tod»  piUwonn   (nnn'^na 

Beel. 

r^ttui*. 

radidcoia),  mii:mill«l  P.->  Ji- 

Okra. 

k-sl  sii<-klii  bnlb;"c,'c.  ovo- 

Carrot. 

Pearl.. 

rln,   BS  s«n  throunh   the 

Celery. 

Pecati. 

hoilj  u'bU;  d,  Hnu^:  r,  small 

Clover,  bur. 

Poinrt;raiiate 

wh  IW  spou  ahowinB  approi  - 
imalfly  the  natural  sl^e  of 

P<.ut... 

those    worms.      They    ue 

Cow]>fa   (al!    vu 

Salsify . 

usuiUy  white.    It  Is  cener- 

rept  Irnri  am 

Hrabham 

SiniMh. 

ally  not  dimrult  to  bolale 

ami  other  Irn 

1  liyl>ri<iai. 

Tobareo. 

them  in  water  by  breabInK 
open   Ihe  (taUs  contalninE 
Ihfm.    (Aft™N.,\.rohh,) 

Tomato. 

RiiKplanl- 

The  manner  in  which  the  roots  of  the  cantaloupe  and  Black  cowpoa 
are  covered  with  swellinp^i,  or  galls,  l)y  the  disease  is  shown  in  figures 
12  and  13. 

fil'Sg.!"— Bull.  fi2.^)— 14 — —2 
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Plants  less  s 

everely 

inj 

ured  by  root-knot 

are  the  f ollowii 

Alfalfa. 

Collard. 

Radish. 

ABpareguB, 

Cotton. 

Spinach. 

Bean,  Lima. 

Miilbeny. 

Strawberry. 

Bean,  snap. 

Onion. 

Sugar  cane. 

Cabbage. 

Pea,  garden. 

Vetch,  comm 

aover,  flweet. 

Potato,  sweet. 

Vetch,  hairy 

A  few  common  weods  are  subject  to  nematode  injury  and  should 
therefore  be  eradicated  where  the  attempt  is  being  made  to  reduce 
root-knot  in  fields.  The 
most  severely  injured  arc 
the  balloon  vine,  the  may- 
pop  or  passion  flower, 
and  the  papaya  or  melon 
pawpaw.  Weeds  less 
severely  affected  by 
root^knot  lu-e  mayweed, 
purslane,  and  sweet 
fennel. 


Fortunately,  a  few 
farm  crops  are  lai^ely  or 
entirely  immune  to  rool^ 
knot.  By  employing 
these  in  suitable  rota- 
tions, nematodes  may  be 
starved  out  on  infested 

Fio-  i2.-Root*n,«  ^  (^tiooup..  ^^^^'  «•*  ^^^  susceptible 

crops  can  be  grown  until 
the  worms  increase  sufficiently  to  cause  damage,  when  another  rota- 
tion is  necessary. 
The  following  crops  art'  largely  or  entirely  immune  to  root-knot: 


Harley. 

Cowpea,  Iron  hybrids. 

Oate,  winter 

Bean,  velvet. 

Grass,  Bermuda. 

Peanut. 

neijganveed,  Florida. 

Grass,  crab. 

Rye. 

Churas. 

Grasses  {nearly  all). 

Sorghum. 

Com. 

KaQr. 

\\Tieat. 

Co-B-pea,  Brabham. 

MiUela  (nearly  all). 

Cowpea,  Iron. 

Milo. 

KOOT-KNOT  INCREASED  BV  MOST  VASIETIBS  OF  COWPRAS. 

Such  varieties  of  cowpeas  &a  the  Whippoorwill,  Clay,  Black, 
Unknown,  Red  Ripper,  New  Era,  and  others  are  so  susceptible  to 
rootrknot  that  not  only  are  they  seriously  injured,  but  the  growing 
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of  them  on  nematode-infested  fields  greatly  increases  the  number  of 
worms  in  the  soil,  and  consequently  the  damage  to  subsequent  cotton 
OF  other  susceptible  crops.  It  is  a  common  complaint  of  farmers  in 
wilt  sections  that  the  wilt  is  noticeably  more  severe  after  a  crop  of 
cowpeas  of  a  variety  which  is  susceptible  to  root-knot.  This  is  due 
to  the  fact  that  the  nematodes  make  points  of  entrance  for  the  wilt 
fungus,  which  then  kills  or  further  injures  the  plants.  There  are  a  few 
varieties  of  cowpeas  which  are  highly  resistant  to  nematodes,  includ- 
ing the  Iron  and  the  Brabham  and  other  Iron  hybrids.  These  should 
be  the  only  cowpeas  planted  on  land  infested  with  root-knot. 

CONTROL  MEASURES. 

ROOT-KNOT  CONTROLLED  BV  CROP  ROTATION. 

The  rotation  and  diversification  of  crops  are  of  fundamental  impor- 
tance to  southern  agriculture  everywhere  and  become   absolutely 
necessary   where   the 
root-knot     nematode 
b  present. 

It  has  been  repeat- 
edly demonstrated  by 
many  farmers  that 
root-knot  can  be  con- 
trolled by  the  use  of 
proper  crop  rota- 
tions. The  principles 
on  which  such  rota- 
tions  are   based   are 

(1)  the  use  of  crops 
immune  to  nematode 
attacks  until  the  nem- 
atodes are  sufficiently 
reduced  so  that  sus- 
ceptible crops  may  be 

profitably  grown  and  fio.  l3.-noo^Lnot  on  BUck  cowpea, 

(2)  the  eradication  of 

all  weeds  subject  to  root-knot.  The  use  of  crops  that  will  return  a 
profit  and  the  building  up  of  the  fertihty  of  the  soil  are  also  important 
considerations.  Every  farmer  must  work  out  for  himself  the  par- 
ticular rotations  suited  to  his  farm  and  his  type  of  farming. 

If  land  is  very  badly  infested  with  nematodes  as  well  as  wilt,  a 
2-year  or  3-year  rotation  with  immune  crops  is  recommended  before 
susceptible  crops,  including  cotton,  are  grown,  and  they  should  not 
be  grown  for  more  than  one  or  two  years  thereafter  before  the  rota- 
tion with  immune  crops  should  be  n'poated.     When  the  infestation  is 
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less  severe,  a  1-year  or  2-yoar  rotation  will  do  much  to  put  the  land 
in  condition  to  grow  the  crops  desired. 

In  planning  rotations  for  land  infested  with  root-knot,  susceptible 
crops,  such  as  tobacco,  sweet  potatoes,  cotton,  cantaloupes,  okra,  and 
tomatoes,  should  never  foUow  one  another.  The  damage  increase 
each  year  so  long  as  susceptible  crops  are  planted.  If  the  first  crop 
should  escape  serious  injury,  the  nematodes  will  increase  in  the  soil 
to  such  an  extent  that  the  second  crop  will  be  almost  sure  to  show  a 
decided  loss.  Immune  crops  should  always  be  alternated  with  sus- 
ceptible ones  and  the  nematode  injury  thereby  reduced  to  a  minimum. 

With  regard  to  winter  legumes,  such  as  crimson  clover,  biu"  clover, 
Japan  clover,  and  the  vetches,  the  use  of  which  is  rapidly  increasing 
throughout  the  South,  sufficient  observations  have  not  yet  been  made 
to  warrant  any  general  statement.  These  plants  are  listed  as  mod- 
erately to  severely  attacked  by  root-knot,  but  the  nematodes  are  not 
very  active  during  the  period  between  October  15  and  April  15,  when 
these  crops  are  usually  grown,  and  they  may  therefore  escape  serious 
injury. 

BEST  ROTATIONS  TO  USE. 

While  no  recommendations  can  be  given  that  will  apply  to  all  situa- 
tions and  soil  types,  a  t3rpical  rotation  that  can  be  modified  to  fit  any 
condition  is  suggested.  For  land  infested  with  both  wilt  and  root- 
knot  the  following  .treatment  has  been  successftiUy  used  by  many 
farmers:  Beginning  in  IhefaU,  sow  winter  oats  if  they  can  be  gotten 
in  early  enough  to  make  a  fairly  good  growth  before  it  is  necessary 
to  plow  the  land  fpr  the  next  crop.  Plow  the  oats  under  for  green 
manure  and  plant  com  with  Iron  or  Brabham  cowpeas  between  the 
rows,  putting  in  the  com  at  the  ujgual  time,  about  March  15  to  20  for 
middle  Greorgia  and  South  Carolina.  In  the  fall  sow  a  winter  grain; 
this  can  be  cut  for  hay  or  allowed  to  ripen.  Cowpeas,  either  the  Iron 
or  Brabham  variety,  may  then  be  broadcasted  or,  better,  planted 
in  2-foot  drills,  where  they  can  be  cultivated  once  or  twice.  The 
cowpeas  may  be  saved  for  seed  or  cut  for  hay  and  followed  by  another 
crop  of  winter  grain.  This  should  be  plowed  imder  in  the  spring  in 
time  to  plant  a  wilt-resistant  variety  of  cotton  the  third  year.  Wheat, 
rye,  or  barley  may  be  substituted  for  oats  as  a  winter-grain  crop,  and 
velvet  beans  for  the  Iron  or  Brabham  cowpeas  in  the  more  southern 
districts.  Any  of  the  other  immune  crops  included  in  the  list  on 
page  10  may  be  used  in  the  rotation. 

Considerable  reduction  in  the  nematode  injury  will  foUow  the  use 
of  a  1-year  rotation  composed  of  two  winter-grain  crops  with  a  crop 
of  velvet  beans  or  resistant  cow^^eas  grown  the  intervening  summer. 
In  one  case  in  Georgia,  the  growing  of  a  single  crop  of  Iron  cowpeas 
on  wilt  and  nematode  infestad  land,  where  75  per  cent  of  the  previous 
cotton  crop  was  killed,  resulted  in  a  reduction  of  the  loss  in  the 
cotton  crop  the  succeeding  year  to  less  than  10  per  cent,  as  against 
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a  loss  of  90  per  cent  on  adjoining  land  planted  the  previous  year  in 
cotton  instead  of  Iron  cowpeas.  When  the  injury  is  as  severe  as 
this,  however,  it  is  usually  more  profitable  to  practice  a  2-year  or 
3-year  rotation. 

WILT-RESISTANT  VARIETIES  DEVELOPED  BY  BREEDING. 

The  commercial  varieties  of  cotton  diflfer  considerably  in  their 
susceptibility  to  wilt,  but  none  of  them  are  sufficiently  resistant  to 
be  grown  profitably  on  wilt-infected  land.  As  the  result  of  many 
tests  it  has  been  foimd  that  the  large-boUed  cottons,  such  as  the 
Russell,  Cleveland,  Truitt,  and  Rogers,  are  in  general  more  subject  to 
wilt  than  other  groups.  Some  of  the  smaller  boiled  varieties  have 
shown  considerable  resistance  and  have  been  used  as  a  basis  for  the 
breeding  of  resistant  strains. 

The  experiments  of  the  Bureau  of  Plant  Industry,  which  have  now 
been  carried  on  for  15  consecutive  years,  have  shown  that  the  only 
practicable  solution  of  the  wilt  problem  is  through  the  use  of  wilt- 
resistant  strains  developed  by  special  breeding.  Such  cottons  have 
been  produced  and  grown  successfully  for  the  past  eight  or  more 
years  on  thousands  of  acres  of  wilt-infected  land  in  a  large  niunber  of 
localities,  imtil  no  doubt  remains  as  to  the  possibility  and  practi- 
cability of  controlling  the  disease  in  this  way.  Dining  this  period 
these  varieties  have  been  further  improved  by  selection  for  greater 
resistance,  larger  yield,  longer  lint,  higher  percentage  of  lint,  and  other 
desirable  quaUties. 

The  development  of  wilt-resistant  strains  requires  breeding  for 
several  years  by  the  careful  methods  described  later  in  this  bulletin. 
Mass  selections  from  apparently  resistant  strains  of  existing  commer- 
cial varieties  will  not  suffice.  The  selection  of  apparently  resistant 
plants  from  the  varieties  usually  grown  may  occasionally  lead  to  the 
development  of  a  resistant  variety,  but  will  generally  result  in  dis- 
appointment. Only  by  the  selection  of  resistant  plants  from  an 
inherently  resistant  strain,  by  the  subsequent  testing  of  these  on 
wilt-infected  land,  and  by  the  continuation  of  individual  selections 
and  progeny-row  tests  can  a  resistant  variety  be  developed. 

DULON. 

The  first  wilt-resistant  Upland  cotton  produced  was  the  Dillon,  a 
limbless  cluster  variety  derived  from  the  old  Jackson  Limbless.  It 
is  very  productive  on  land  to  which  it  is  adapted.  Crops  of  a  bale 
or  more  per  acre  have  been  grown  where  other  varieties  were  a 
failure.  The  yield  of  lint  is  37  to  38  per  cent.  This  cotton  has  been 
grown  quite  widely  since  its  introduction  in  1904  and  is  still  the  most 
resistant  to  wilt  and  root-knot  of  any  of  the  varieties  thus  far  devel- 
oped. The  fact  that  it  is  a  cluster  cotton  and  rather  hard  to  pick 
has  prevented  its  adoption  by  many  farmers. 
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The  second  wilt^resistant  variety  developed  by  the  Department  of 
Agrieultiiro  was  the  Dixie.  This  has  the  branched  pyramidal  habit 
of  growtli  chaianteristic  of  tlie  Peterkin  group  of  varieties  and  on 
this  as  well  as  otlier  accomits  has  gained  much  wider  popularity 
than  the  Dillon.  The  Dixie  (fig.  14)  had  its  origin  in  a  selection 
made  at  Troy,  ,\la.,  of  a  plant  presumably  the  result  of  an  accidental 
cross  between  two  of  the  numerous  Upland  varieties  planted  there 

in  1902.  It  liaa  been 
carefully  bred  by  the 
plant-to-row  method 
until  well  fixed  and 
has  been  considerably 
improved  in  earliness, 
size  of  boU,  and  per- 
centage of  Unt. 

The  Dixie  variety  is 
now  being  grown  very 
extensively  tlirough- 
out  the  wilt  districts 
of  Alabama,  Georgia, 
and  South  Carolina 
and  is  very  largely 
displacing  the  Dillon. 
A  teclmical  descrip- 
tion of  the  Dixie  vari- 
ety follows; 

Plant  viftoroiui,  wilt  re- 

BiBtant.  of  medium  height. 

pyramidal,  nearly  of  the 

Pet«rkin  type,  usually  wilh 

two  or   more  laige  baaaJ 

Fia.  14,— Typical  plant  of  Ulxtewllt-mlsUnioottai.  bmochee,  aod  with  loDg. 

Bleoder,  slightly  drooping 

fruiting  liroba;    leaves  of  medium  size;    bulla  of   medium  size,  about  75  being 

required  for  a.  pound  of  seed  cotton,  easy  to  pick;  seed  small,  weight  of  100  seeds  10 

gtams.  variable  in  color,  but  typically  covered  with  short  greenish  brown  fuzz;  lint 

about  seven-eighths  of  an  inch.  pert'entaRe  of  lint  tc  seed  34  to  36. 

MODBLU. 

A  third  promising  wilt-rosistant  variety,  the  Modella,  also  of  tJie 
Peterkin  type,  has  been  bred  by  Mr.  A.  C.  Lewis,  of  tlie  Georgia  State 
Board  of  Ent*»inology,  and  is  being  introduced  in  Georgia. 

HYBRID  RESISTANT  STRAINS. 

Wlicn  the  hoU  weevils  began  their  eastward  advance  toward  the 
badly  wilt-infected  cotton  areas  of   Alabama  and  Geoi^a,   a  new 
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problem  was  presented,  the  production  of  a  variety  of  cotton  that 
would  be  resistant  to  wilt  and  sufficiently  early  to  be  grown  in  the 
presence  of  the  weevil.  It  was  also  desired  to  produce  a  cotton  hav- 
ing larger  bolls,  longer  lint,  and  a  liigher  percentage  of  lint  than 
either  the  Dixie  or  the  Dillon  variety.  The  indications  are  that  both 
of  these  varieties,  though  medium  early,  are  too  late  to  be  successfully 
grown  where  the  boll  weevil  is  present.  Accordingly,  in  1908,  1909, 
and  1911  a  large  number  of  hybrids  were  made  between  the  Dillon 
and  Dixie  as  wilt-resistant  parents  and  several  of  the  better  large- 
boUed  early  varieties,  some  of  which  were  being  successfully  grown 
in  areas  infested  with  the  boll  weevil,  namely,  the  Triimiph,  Cook, 
Pride  of  Geoi^a,  Columbia,  Coker,  Webber,  Foster,  and  Trook. 

The  first  of  the  hybrids  have  now  been  grown  four  years  on  wilt- 
infected  land.  Several  promising  types  have  been  selected,  which 
are  very  highly  resistant  to  wilt,  uniform,  earUer  than  the  Dillon, 
and  possess  to  a  greater  or  less  degree  the  other  characters  desired 
of  larger  bolls,  longer  lint,  and  higher  percentage  of  lint.  There 
remains  now  the  important  work  of  testing  these  hybrids  on  wilt- 
infected  land  in  the  presence  of  the  boll  weevil,  to  determine  which 
ones  are  best  adapted  to  withstand  the  attacks  of  these  two  most 
serious  enemies  of  the  cotton  industry.  As  soon  as  the  tests  are  com- 
pleted, the  best  strains  will  be  propagated  as  rapidly  as  possible  and 
their  seed  distributed. 

OTHER  RESISTANT  VARIETIES. 

Among  the  several  so-called  resistant  varieties  that  have  been  devel- 
oped by  individual  farmers,  two  are  worthy  of  mention.  The  variety 
known  as  '^Sam  Wood'^  was  developed  by  Judge  Samuel  Wood,  of 
Abbeville,  Ala.,  and  has  been  grown  to  a  considerable  extent  in  Henry 
and  adjoining  counties  of  southeastern  Alabama.  The  variety  is  tall, 
approaching  the  semicluster  type,  quite  wilt  resistant,  productive,  and 
gives  38  to  40  per  cent  of  lint.  Its  principal  faults  are  small  bolls  and 
short  lint,  great  lack  of  uniformity,  and  late  maturing  habit.  It  is 
probably  too  late  for  successful  culture  in  the  presence  of  the  boll 
weevil. 

Another  variety  has  been  developed  in  the  same  section  by  Mr.  W.  F. 
Covington,  of  Headland,  Ala.,  and  is  known  commercially  as  the 
Covington  Toole  Wilt-Resistant  cotton.  This  is  a  selection  from  the 
Improved  Toole.  It  possesses  the  earliness  and  productiveness  of  the 
Toole,  together  with  its  high  percentage  of  Hnt,  is  very  uniform,  and 
fairly  resistant  to  wilt.  For  those  who  do  not  object  to  small  bolls, 
short  lint,  and  lack  of  storm  resistance,  this  variety  will  prove  superior 
to  other  commercial  varieties  for  wilt-infected  land,  especially  in 
southeastern  Alabama,  to  which  section  it  seems  best  adapted. 
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RESISTANCE  TO  WILT  MAINTAINED  BY  CAREFUL  BREEDING. 

Several  years'  experience  with  wilt-resistant  varieties  has  demon- 
strated the  fact  that  resistance  to  wilt  can  be  maintained  only  by  care- 
ful attention  to  breeding.  Special  care  is  needed  to  prevent  the  dete- 
rioration of  resistant  varieties  through  crossing  with  nonresistant 
cotton  in  near-by  fields,  through  the  lack  of  selection,  and  through 
the  mixing  of  seed  at  the  pubUc  gins.  A  careful  man  can  maintain  the 
resistance  of  his  cotton  indefinitely,  but  when  neglected  it  loses  this 
quaUty  in  three  or  four  years  and  must  be  replaced  by  fresh  seed. 
Consequently,  there  is  likely  to  be  a  permanent  annual  demand  for 
several  thousand  bushels  of  carefully  bred  wilt-resistant  seed  in  nearly 
every  infected  county.  It  is  importfant  that  this  should  be  grown  in 
the  home  county,  as  locally  grown  seed  gives  better  results  than  seed 
brought  from  a  distance.  Because  of  these  facts  an  excellent  oppor- 
tunity exists  for  progressive  men  in  every  wilt-infected  coimty  to 
engage  with  profit  in  the  growing  of  seed  of  wilt-resistant  varieties  of 
cotton.  The  method  found  most  successful  requires  care,  accuracy, 
and  instruction  at  the  start. 

PRINCIPLES  OF  BREEDING. 

The  careful  farmer  has  heretofore  attempted  to  maintain  the  quality 
of  his  cotton  by  planting  his  seed  patch  at  a  distance  from  other  cotton 
to  avoid  crossing,  by  pulling  out  undesirable  plants,  by  mass  selection 
of  the  best  plants  in  the  field,  and  by  care  to  avoid  the  mixing  of  the 
seed  with  that  of  other  cotton  at  the  gin.  These  are  all  important, 
but  one  additional  step  is  necessary  for  the  best  results  in  breeding  for 
wilt  resistance,  viz,  the  adoption  of  the  plant-to-row  method  of  select- 
ing and  testing  plants.  The  increased  value  of  the  plant-to-row 
method  of  breeding,  which  is  necessary  to  maintain  wilt  resistance,  is 
based  on  the  principle  that  individual  plants  differ  not  only  in  their 
visible  characters  but,  what  is  more  important,  in  their  inherent  power 
to  transmit  these  characters  to  their  progeny.  Two  plants  growing 
side  by  side  may  be  identical  so  far  as  the  eye  can  see,  both  in  external 
characters  and  apparent  resistance  to  wilt.  The  resistance  of  one 
plant  may  be  due  to  an  inherent  quaUty,  which  will  be  passed  on 
through  the  seed  to  the  offspring,  while  the  apparent  resistance  of 
the  other  may  be  caused  by  lack  of  wilt  infection.  By  planting  the 
seed  of  these  two  plants  in  progeny  rows  on  wilt-infected  land  it  is 
possible  to  pick  out  and  save  the  resistant  row  and  discard  the  other. 
(Fig.  15.)  If  such  plants  are  picked  together,  both  the  good  and  bad 
quahties  are  perpetuated  and  progress  is  greatly  hindered.  The  same 
principles  apply  to  other  characters.  They  are  extremely  important 
for  general  cotton  breeding,  but  in  breeding  for  wilt  resistance  they 
are  absolutely  essential. 
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BREEDING  METHODS. 

For  tlio  iissistftiicc  aii<l  guidance  of  fnmiers  who  (iosiro  to  take  up 
the  growing  of  wilt-rosi stunt  cotton  see<l,  cither  for  their  own  use  or 
for  sale,  the  methods  worked  out  by  the  Bureau  of  Plant  Industry 
as  the  result  of  15  years'  experience  will  be  described. 

Briefly,  the  pUnt-to-row  method  of  breeding  ia  as  follows:  Select 
the  most  resistant  plants  to  be  found,  pick  and  gin  them  separately, 
plant  a  row  from  each  on  wilt-infected  land,  discard  the  nonresistant 
and  inferior  rows,  and  continue  to  select  and  bree<l  from  the  best 
rowji  and  plants  only.  The  breeder  must  formulate  a  type  of  plant 
towar<l  which  to  scl*'<t  end  keep  this  always  in  mind. 


a  single  plonL.    Thecunlv 
10  necaaily  ol  progeny-row 

SELECT  WtLT-INFECTED  LAND. 

All  breeding  work  for  resistance  to  wilt  must  be  done  on  wilt- 
infected  land,  so  that  iionrosistant  plants  will  be  eliminated  as  rapidly 
as  they  appear  and  only  resistant  ones  propagated.  I^and  uniformly 
infected  with  wilt  should  be  selected,  as  free  as  possible  from  root- 
knot,  separated  from  other  cotton  to  avoi<l  cross-pollination,  and  near 
enough  to  the  house  to  bo  convenient  for  selection  work  at  odd  times. 
The  plat  may  be  locat«<l  in  a  eomiield  or  in  a  field  of  the  same  variety 
of  cotton.     It  shoulil  be  rectangular  in  shape,  with  all  the  rows  the 
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same  length,  and  prepared  and  fertilized  as  for  other  cotton.  Tlie 
rows  should  be  laid  off  4  to  4^  feet  apart  and  the  hills  2  to  2^  feet, 
to  allow  room  for  the  normal  development  of  plants. 

PLANT  SELECTIONS  IN  PROGENY  ROWS^ 

Plant  100  hills  of  each  selection,  four  or  five  seeds  to  the  hill,  and 
save  the  remainder  for  replanting.  Checkrow  to  get  the  hills  evenly 
spaced,  or  stretch  beside  the  row  a  cord  with  the  distances  indicated. 
Make  a  shallow  trench  with  a  small  buU-tongue  or  make  a  depression 
with  the  heel.  Drop  the  seed  in  this  and  cover  it  lightly  with  the 
foot.  Drive  a  stout  stake  at  the  end  of  each  row  and  write  the 
selection  number  on  it  with  a  hard  lead  pencil.  Make  a  diagram  of 
the  plat,  recording  the  number  and  location  of  each  row,  as  stakes 
are  sometimes  broken  in  cultivation. 

THIN  TO  ONE  PLANT  TO  THE  HILL  AND  PULL  OUT  DISEASED  PLANTS. 

After  replanting  and  when  the  cotton  is  all  up,  thin  to  one  plant 
to  the  hill  and  record  the  number  of  plants  left  in  each  row.  Under 
no  circumstances  replant  with  any  other  cotton.  Gk)  over  the  plat 
occasionally  and  pull  out  all  diseased  plants.  In  September,  just 
before  selections  are  to  be  made,  count  the  healthy  plants  in  each 
row.  These  counts  compared  with  the  stand  counts  will  give  the 
percentage  of  wilt  resistance. 

SELECT  THE  BEST  ROWS  AND  PLANTS. 

Discard  rows  showing  much  wilt.  Carefully  compare  the  most 
resistant  rows  with  regard  to  earliness,  productiveness,  imiformity, 
type,  size  of  bolls,  and  length  and  quantity  of  lint,  and  save  four  to 
eight  of  the  best  rows.  In  the  selection  of  rows  as  well  as  plants, 
wilt  resistance  is  the  first  and  most  important  consideration.  Con- 
tinuous selection  toward  a  certain  ideal  type  is  also  essential.  Pick 
separately  several  of  the  best  plants  from  each  selected  row,  giving 
each  its  proper  row  number  with  the  plant  number  added,  thus, 
18-1,  18-2,  18-3,  and  so  on.  Use  tags  for  labeling  plants  and  sacks. 
Selected  plants  should  be  free  from  anthracnose  and  other  diseases. 

MAKE  CAREFUL  NOTES. 

Notebooks  must  be  provided  to  record  the  data  regarding  the  rows 
and  plants.  Make  notes  on  the  selected  rows  covering  the  points 
considered  in  the  selection.  Take  notes  on  each  selected  plant  cover- 
ing the  following  points:  Earhness,  shape,  height,  and  productive- 
ness of  plant,  length  of  joints,  shape  and  size  of  bolls,  size  and  color 
of  seed,  and  length,  strength,  and  percentage  of  lint.  A  special 
4  by  6  inch  note  blank  with  spaces  provided  for  these  notes  in  detail 
has  been  devised  and  used  by  the  Department  of  Agriculture  in  all 
of  this  breeding  work.     By  the  use  of  these  blanks  the  time  required 
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to  make  the  necessary  notes  has  been  greatly  reduced.  Neatness  and 
legibility  are  important,  and  to  this  end  a  pen  or  hard  lead  pencil 
should  be  used,  as  notes  taken  with  a  soft  pencil  soon  become  rubbed 
and  blurred.  Notes  should  be  entered  directly  in  the  notebook  and 
not  copied  from  memoranda. 

GIN  THE  SEPARATELY  SELECTED  ROWS  AND  PLANTS. 

The  ginning  of  the  individual  selections  and  progeny  rows  should 
be  left  until  winter,  when  the  rush  of  fall  work  is  over.  A  small  hand 
gin  is  most  convenient  for  ginning  individual  plants.  Three  types 
of  hand  gins  are  on  the  market:  (1)  A  small  saw  gin,  very  similar  in 
appearance  to  the  ordinary  commercial  saw  gin,  but  having  only  10 
saws  and  furnished  with  a  handle  by  means  of  which  it  is  operated; 
(2)  a  small-sized  roller  gin  of  -the  type  generally  used  to  gin  Sea 
Island  cotton  and  also  operated  by  a  handle;  and  (3)  a  gin  somewhat 
similar  to  the  roller  gin,  but  having  a  series  of  fingers  instead  of 
beaters  to  break  the  lint  from  the  seed.  The  price  of  these  gins 
ranges  from  $50  to  $76.  It  is  often  possible  for  several  farmers  to 
club  together  to  bear  the  expense  of  such  an  outfit.  A  single  large 
saw  gin  can  be  used  for  row  plats.  In  ginning  different  individual 
plants  or  progeny  rows,  great  care  should  be  taken  to  see  that  the 
gin  is  thoroughly  cleaned  out  after  each  operation,  so  that  not  a  single 
seed  will  be  left  to  mix  with  the  succeeding  lots. 

DETERMINE  THE  LENGTH  AND  PERCENTAGE  OF  LINT  OF  EACH  PLANT  AND  ROW. 

Weigh  the  seed  cotton  from  each  plant  or  row;  gin  and  weigh  the 
seed.  Compute  the  percentage  of  lint  by  dividing  the  weight  of 
lint  by  the  weight  of  seed  cotton.  In  the  final  selection  of  plants  to 
be  grown,  give  preference  to  those  with  high  lint  percentage.  De- 
termine the  length  by  combing  out  the  lint  on  a  few  seeds  and  measur- 
ing with  a  rule.  Discard  selections  having  lint  less  than  three-fourths 
to  seven-eighths  of  an  inch  long. 

PLANT  THE  BEST  SELECTIONS  AND  ROWS. 

When  all  the  plants  have  been  compared,  pick  out  25  to  60  of  the 
selections  made  which  have  the  longest  and  best  percentage  of  lint 
and  which  conform  most  nearly  in  other  characters  to  the  type 
adopted.  Plant  these  the  next  season  in  progeny  rows,  as  already 
described.  Save  the  best  progeny  rows  and  selections  from  them, 
as  before. 

Plant  in  increase  plats  the  seed  of  the  two  or  three  best  rows 
saved,  dropping  them  by  hand  to  make  them  go  as  far  as  possible. 
Save  a  few  seeds  for  replanting  and  under  no  circumstances  use  any 
other  cotton  seed  for  this  purpose.  The  increase  plats  may  well  be 
planted  immediately  surrounding  the  progeny  block.  Thin  to  one 
plant  in  a  place.  Go  over  the  plats  several  times  row  by  row  and 
pull  out  all  wilted  and  off-type  plants,  to  prevent  their  crossing  with 
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good  plants.  If  very  much  wilt  develops  in  any  plat,  discard  it. 
Pick  the  increase  plats  by  themselves,  carefully  sack  and  label  the 
cotton,  and  put  it  away  until  the  rush  of  the  ginning  season  is  past. 

GIN  WITH  GREAT  CARE. 

To  avoid  every  possibility  of  mixing  with  other  seed,  use  a  single 
gin,  remove  every  seed  from  the  roll,  and  do  not  pass  the  cotton 
through  the  usual  suction  chute,  but  feed  by  hand  and  catch  the 
seed  on  a  burlap  sheet  on  the  floor.  Weigh  the  seed  cotton  and  the 
seed  from  each  plat  and  determine  the  lint  percentage.  Store  the 
seed  where  there  will  be  no  danger  of  its  being  mixed  with  other  seed. 

PLANT  THE  SEED  FIELD  FROM  THE  BEST  INCREASE  PLAT. 

Use  the  seed  from  the  increase  plat  showing  the  greatest  wilt 
resistance,  highest  productiveness  arid  percentage  of  lint,  and  other 
characters  conforming  most  nearly  to  the  adopted  type  for  planting 
a  seed  field.     Give  this  field  the  same  care  as  the  increase  plats. 

Beginning  with  the  third  year  and  each  year  thereafter,  the  farmer 
will  have  25  to  50  progeny  rows  immediately  surrounded  by  two  to 
four  increase  plats  and  a  large  seed  field  from  which  seed  can  be 
sold  or  used  for  planting  larger  areas. 

Careful  personal  supervision  of  the  details  of  this  work  is  essential 
for  the  maintenance  of  the  best  grade  of  seed. 

THE  DEPARTMENT  OF  AGRICULTURE  AND  THE  EXPERIMENT  STATIONS 

COOPERATE  WITH  FARMERS. 

The  demand  for  wilt-resistant  cotton  seed  became  so  great  in  1910 
that  arrangements  were  made  with  a  dozen  farmers  in  South  Carolina 
and  Georgia  to  grow  seed  for  sale  imder  the  supervision  of  the  Depart- 
ment of  Agriculture.  This  was  a  distinct  success,  but  the  demand 
for  seed  was  greater  than  the  supply.  In  1911  the  work  was  still 
further  enlarged  by  a  cooperative  arrangement  between  the  Bureau 
of  Plant  Industry  and  the  experiment  station  in  South  Carolina  and 
the  State  Board  of  Entomology  in  Georgia. 

PURPOSE  OF  THE  WORK. 

The  purpose  of  this  cooperative  work  is  twofold:  (1)  To  provide 
a  definite  and  active  means  of  carrying  directly  to  the  farmer  facts 
regarding  the  nature  of  the  wilt  and  root-knot  of  cotton  and  other 
crops  and  the  best  methods  of  controlling  them  and  (2)  to  secure 
the  assistance  of  progressive  farmers  in  all  wilt  infected  sections  in 
the  production  of  an  adequate  supply  of  resistant  cotton  and  cowpea 
seed  to  meet  the  local  demand,  to  maintain  its  quality,  and  to 
produce  still  better  strains. 

HOW  THE  WORK  IS  DONE. 

In  the  dissemination  of  information  about  wilt  and  root-knot 
every  available  agency  is  utilized.     A  field  pathologist,  representing 
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the  Department  of  Agriculture  and  the  State  agency,  visits  all  sections 
of  the  State  where  these  diseases  occur  and  gives  lectures  on  them 
at  farmers'  institutes,  at  county  and  State  fairs,  at  meetings  of  the 
agents  of  the  Farmers'  Cooperative  Demonstration  Work,  and  at 
other  gatherings  of  farmers.  The  demonstration  agents  are  very 
important  means  of  getting  information  and  advice  to  the  farmer  at 
first  hand.  It  is  therefore  essential  that  they  have  a  full  and  accurate 
understanding  of  all  the  details,  so  that  correct  advice  may  be  given. 
From  time  to  time  the  local  newspapers  are  supplied  with  articles  on 
these  same  subjects.  Bulletins  are  also  published  by  the  Department 
of  Agriculture  and  by  the  State  agricidtural  experiment  stations. 

FARMERS  BECOME  COOPERATiyE  BREEDERS. 

Under  the  supervision  of  the  field  pathologists  about  50  farmers  in 
the  States  of  South  CaroUna  and  Georgia  are  now  growing  wilt- 
resistant  cotton  seed  for  sale.  These  cooperative  breeders  agree  to 
secure  proper  seed,  to  follow  the  breeding  methods  outlined  by  the 
field  pathologist,  to  exercise  necessary  care  to  maintain  the  purity 
of  their  seed,  and  to  offer  it  for  sale  at  a  reasonable  price,  not  to 
exceed  an  amount  previously  agreed  upon.  They  also  agree  not  to 
sell  seed  not  grown  by  them  unless  so  stated. 

The  field  pathologist,  as  a  representative  of  the  State  and  of  the 
Department  of  Agriculture,  provides  these  cooperative  breeders  with 
small  quantities  of  select  planting  seed  in  the  beginning  or  refers  them 
to  other  breeders  from  whom  they  can  purchase  such  seed  at  a 
reasonable  price.  He  visits  the  breeders  several  times  during  the 
season  to  advise  with  them  regarding  the  work  and  to  show  them  all 
the  details,  from  the  planting  through  the  roguihg,  selection,  note 
taking,  and  ginning.  He  will  also  inspect  the  seed  fields  and  give  the 
breeders  seed  certificates. 

SEED  CERTIFICATES  GIVEN. 

In  the  early  stages  of  the  work  it  was  not  found  advisable  to  start 
the  system  of  seed  certification,  as  was  originally  planned,  but  such 
a  system  will  eventually  be  put  into  practice.  Two  grades  of  seed 
will  be  recognized — '^registered  seed"  and  *  improved  seed.''  By 
'* registered  seed"  is  meant  seed  grown  by  the  individual-selection 
and  progeny-row  methods  described  in  this  bulletin,  which  is  found 
on  inspection  to  be  resistant  and  of  the  highest  grade  and  purity. 
As  'improved  seed"  will  be  designated  all  other  seed  where  the 
standard  of  the  variety  in  wilt  resistance,  productiveness,  and  purity 
is  being  maintained,  but  where  the  plant-to-row  method  is  not  being 
followed  in  all  of  its  details.  These  certificates  will  be  given  only 
after  thorough  inspection  of  the  growing  crop  by  the  field  pathologist 
and  after  an  official  test  of  the  seed  in  comparison  with  standard 
resistant  strains. 
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ice  nouses,  and  use  of  ice  on  dairy  farm,  bulletin 623 

milk  house,  location,  construction,  equipment 602 

Bulls— 

Aberdeen-Angus,  eleven  most  important 612 

Gallowav,  ten  most  important 612 

Hereford,  ten  important 612 

Polled  Durham,  ten  most  important 612 

Red  Polled,  ten  most  important 612 

Shorthorn,  ten  important 612 

Butler,  Jefferson,  note  on  bird  habits 609 

Buttei-- 

receipts  at  five  primary ^hiarkets,  August,  1914,  and  average  for  five 

years 620 

receii)ts  at  six  primary  markets,  June,  1914 611 

shipping  by  parcel  post,  packing,  and  marking,  suggestionls 611 

Cabbage,  crop  condition  and  comparisons,  June  1,  1914,  by  States 604 

California,  crop  conditions — 

Aug.  1,1914 615 

June  1,  1914 604 

July  1,1914 611 

Sept.  1,  1914 620 

Calves — 

marketings,  1900-1913 615 

slaughter,  1900-1913^  decrease,  supply,  etc.,  remarks 615 

Calving  period,  use  of  milk 602 
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Oane.  sugar,  condition —                                                                        Bulletin  No.  Page. 

Aug.  1,  1914,  by  States 615  33 

July  1,  1914,  by  States 611  35 

Sept.  1,  1914,  by  States 620  31 

Cantaloupe  crop,  condition,  July  1,  1914^  by  States 611  33 

Cantaloupes,  crop  condition  and  comparisons,  June  1,  1914^  by  States...  604  17 
Car  supply,  relation  to  marketing  wheat  crop  of  1914,  article  by  G.  C. 

White 611  23-26 

Caspian  willows,  description,  note 622  9, 11 

Cattle- 
beef,  breeds,  bulletin  by  W.  F.  Ward 612  1-23 

breeds  and  breeding,  standard  books 612  23 

dips — 

arsenical,  preparation  methods  and  use  directions,  bulletin  by 

Robert  M.  Chapin 603  1-16 

composition 603  4-5 

See  also  Dips. 

dual-purppse  breeds,  development,  advantages,  etc 612  14-33 

hides,  supply,  article  by  George  K.  Holmes 615  17-22 

marketings,  1900-1913 615  22 

native,  g^rading  up,  value  of  Aberdeen-Angus 612  11 

number  in  several  countries,  specified  years 615  21 

tick-resistant,  value  of  Brahman  breeds 612  21-22 

Caustic  potash,  nature,  strength  used  in  cattle  dips,  caution,  etc 603  4 

Caustic  soda,  nature,  forms,  caution,  etc 603  3-4 

Cercospora  beticola.    See  L«Eif-spot. 

Cereals,  England  and  Wales,  acreage  and  production,  1913, 1914 620  16 

Chapin,  Robert  M.,  bulletin  on  **Arsenical  cattle  dips:  Methods  of 

preparation  and  directions  for  use  " 603  1-16 

Charts,  preparation  for  study  of  agriculture  in  schools 606  18 

Chicks,  orooding,  artificial,  management 624  5-7, 

10-12 
Chickens — 

brooding,  natural  and  artificial,  bulletin  by  Harry  M.  Lamon 624  1-14 

marking 624  3-4 

raising  with  hens,  management 624  1-4 

treatment  for  lice 624  2-3 

young,  feeding 624  12-14 

Clover — 

acreage  and  condition,  June  1,  1914,  by  States 604  15 

production  and  quality,  Aug.  1,  1914,  by  States 615  29 

seed — 

acreage  and  condition,  Sept.  1,  1914,  by  States 620  27 

5 reduction  in  Oregon^  damage  by  clover  midge,  etc 615  16 

e  Association,  American,  address  of  secretary 619  12 

Clydesdale  horse,  origin,  description,  value,  objections,  etc 619  10-12 

Cook,  O.  F.,  bulletin  on  *'A  new  system  of  cotton  culture  and  its  appli- 
cation"   601  1-12 

Coop,  brood,  location,  treatment  for  mites,  etc 624  3 

Coops,  brood,  construction,  requirements,  etc 624  4-5 

Com — 

acreage,  condition  and  price,  July  1,  1914,  by  States 611  26 

Argentina,  freight  rates,  repSort,  Jiay,  1914 604  11 

Ai^ntine^  shipment  to  Montreal,  June,  1914,  ocean  rates,  etc 611  22 

belt,  hogging  aown  crops  to  save  harvest  labor,  farming  system,  bul- 
letin   614  .1-16 

botanical  studies,  school  lessons,  suggestions 617  6-8 

condition — 

estimates,  price,  Aug.  1,  1914,  by  States 615  23 

forecast  and  price,  Sept.  1,  1914,  by  States 620  22 

day,  observance  in  schools,  suggestions 617  8-15 

disi^ises  and  pests,  school  lessons,  suggestions 617  5 

food  value,  school  lessons,  suggestions 617  6 

growing — 

for  ho^ng  down,  rotation  system,  management,  etc 614  11-13 

planting,  cultivation,  etc . ,  school  lessons 617  4-5 

judging,  score  card,  etc.,  school  lessons 617  2-3 

kinds,  school  lesson,  suggestions 617  1 
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Fanners' 

C<Hni — Continued.                                                                                    Bulletin  No.  Page. 

place  in  crop  rotation,  school  leesons 617  3 

progress  of  crop  and  weather  conditions,  April  6  to  August  1,  1914, 

diagrams 615  39-41 

region,  wea*her  and  crop  conditions,  April  6  to  September  1,  1914, 

diagrams 620  38-39 

school  lessons,  bulletin  by  C.  H.  Lane 617  1-15 

seed,  school  lessons,  suggestions ;  617  3 

Cotton — 

acreage  and  condition,  July  1,  1914,  by  States 611  6-7 

branching — 

control,  effect  on  production 601  3-5 

effects  of  external  conditions 601  5-6 

breeders,  cooperation  of  Dep^ment,  and  State  experiment  stations.  625  20-21 

breeding,  wilt-resistant  strains,  sug^tions 625  16-20 

close  spacing,  effect  on  yield,  experiments,  etc 601  6-8 

condition — 

August  25,  1914,  with  comparisons,  by  States 620  3-4 

July  25, 1914,  with  comparisons,  by  States 615  13 

May  25,  1914,  by  States 604  22 

conference,  personnel,  discussion,  etc.,  Augiist  24-25,  1914 620  8-14 

culture,  new  system  and  application,  bulletin  by  O.  F.  Cook 601  1-12 

early  short-season  crop,  management,  bulletin 601  1-12 

farm  prices,  September  1, 1912, 1913,  1914,  by  States 620  4 

growers — 

cooperation  of  Department 625  20-21 

cooperation  of  State  experiment  stations. 625  20-21 

growing — 

crop  rotation  as  preventive  of  wilt  disease 625  7 

damage  from  root-knot,  control  by  crop  rotation 625  11-13 

hybrids,  resistant  to  wilt  and  boll  weevil,  development,  experiments.  625  14-15 

marketing  situation,  conference,  article  by  Charles  J.  Brand 620  8-15 

plant,  branching  habits 601  3-4 

progress  of  crop  and  weather  conditions,  April  6  to  August  1,  1914, 

diagrams 61537-38,41 

region,  weather  and  crop  conditions,  April  6  to  September  1,  1914, 

diagrams 620  36-37 

root-knot.    See  Root-knot. 

spacing,  close,  advantages 601  11-12 

surplus  stock,  note 620  8 

thinning,  methods  for  early  short-season  crop 601  9-11 

wilt — 

and  root-knot,  bulletin  by  W.  W.Gilbert 625  1-21 

cause,  means  of  spread,  etc 625  5-6 

characteristics  of  disease 625  3-4 

control  measures 625  6-8 

extent,  occurrence,  damage 625  1-3 

resistance,  maintenance,  suggestions 625  16 

seasons,  and  soils  favorable 625  6 

wilt-reeistant  varieties — 

development,  value,  etc 625  13-15 

importance  in  sandy  soils 625  7-^ 

yield  per  acre,  estimates,  1904-1913 620  4 

Covington  Toole,  wilt-resistant  cotton,  description,  value 625  15 

Codington,  W.  F.,  development  of  wilt-resistant  cotton,  note 625  15 

Cowpeas,  susceptibility  to  root-knot,  resistant  varieties  recommended..  625  10-11 

Cows — 

bedding,  attention  and  care 602  7-^ 

dairy — 

grooming,  advantages,  time,  etc 602  7 

selection  and  care 602  6-11 

water  supply,  importance,  care 602  9 

eating  wild  onion  or  garlic,  effect  on  milk 608  1 

Cox,  H.  ft.,  bulletin  on  **Wild  onion:  Methods  of  eradication" 610  1-8 

Cream — 

cooling  on  farm,  importance,  relative  efficiency  of  several  methods .  623  2-5 

cooling  with  ice,  advantages 623  5 
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Cream — Continued.  Farmers' 

garlic  flavor —  Bulletin  No. 

removal,  progress  at  different  temperatures  and  periods  of  time, 

experiments 608  1-4 

See  also  Milk. 
Crop  conditions — 

August  1,  1914,  review 615  l-U 

June  1,  1914,  by  sections,  review 604  1-8 

review,  July  1,  1914 611  2-3 

September  1,  1914,  diagram 620  35 

September  1,  1914,  review 620  1-3 

Crop  rotations,  means  of  control  of  root-knot 625  11-13 

Crops — 

England  and  Wales,  acreage  and  production  of  cereals,  pulse  and 

potatoes,  1913, 1914 620  16 

equivalent  in  yield  per  acre  of  100  per  cent  condition,  August  1,  by 

States 611  37 

equivalent  in  yield  per  acre  of  100  per  cent  condition,  October  1,  by 

States : 620  34 

Florida  and  California,  conditions,  June  1,  1914 604  8 

Florida  and  California,  conditions  July  1,  1914 611  11 

Florida  and  California,  conditions,  Sept.  1,  1914 620  5 

crowing  condition,  July  1, 1914,  in  percentages  of  ten-year  averages.  611  3 
hogging-down — 

farming  system,  rotation,  management,  etc 614  2-16 

to  save  harvest  labor,  farming  system  in  corn  belt,  bulletin 614  1-16 

subject  to  root-knot,  list 625  9-11 

Cultivators,  types  for  onion-infested  land,  descriptions 610  4-6 

Curing  goldenseal 613  12-13 

Cuttings,  willow — 

directions  for  making 622  13 

number  from  given  weight  of  different  species 622  12-13 

sterilizing,  directions 622  15 

storing,  packing,  and  shipping , 622  14-15 

Dairv — 

farm,  ice  houses  and  use  of  ice,  bulletin 623  1-24 

farm^  score  card 602  16-17 

farmmg,  publications  relatiUjo;  to,  list 602  16 

herd,  tuberculous  cattle,  eradication 602  6-7 

See  also  Milk  house. 

Dairymen,  production  of  clean  milk  siipply ,  advantages 602  5 

Daugherty,  Charles  M.,  article  on  '* Outlook  for  the  1914  foreign  wheat 

crop" 615  11-13 

Dearborn,  Ned,  bulletin  on  "Bird  houses  and  how  to  build  them" 609  1-19 

Delaware,  wheat  growing,  varieties  suitable 616  10 

Devon  Cattle  Club,  American,  address  of  secretary 612  21 

Devon  cattle,  description,  chs^racteristics 612  19-21 

Dillon  cotton,  wilt-resistant  variety,  description  and  value 625  13 

Dip- 
cattle,  arsenic  content,  determination 603  10-11 

cattle,  boiled,  directions  for  making 603  5-6 

S-B  arsenical,  directions  for  making 603  6-7 

Dips- 
arsenical,  disposal  of  waste  baths 603  16 

arsenical ,  for  cattle ,  preparation  methods  and  use  directions,  bulletin .  603  1-16 
cattle — 

changes  in  strength,  causes,  correction,  management,  etc 603  8-9 

composition 603  4-6 

dilutions  for  various  stocks 603  8 

properties  of  substances  used 603  1-4 

replenishing  the  bath,  directions 603  10-12 

Diseases,  dissemination  through  milk  supply 602  4 

Dixie  cotton,  wilt-resistant  variety,  description  and  value 625  14 

Drake,  J.  A.,  bulletin  on  "A  corn-belt  farming  system  which  saves  har- 
vest labor  by  horang-down  crops" 614  1-16 

Drug  plant,  goldenseal,  culuvation,  bulletin 613  1-14 

Dry-land  crop,  Sudan  grass,  value 606  7 
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Durham  cattle,  Polled,  development  of  breed,  description,  etc 612 

Durum  wheat,  exporta,  1910-1914 615 

Eastern  United  States,  winter  wheat,  varieties  suitable,  bulletin 616 

Eelworm,  description,  damage,  plants  attacked,  etc 625 

Eggs — 

receipts  at  five  primary  markets,  August,  1914,  and  average  for  five 

years 620 

receipts  at  six  primary  markets,  June,  1914 611 

England,  cereals,pulse  and  potatoes,  acreage  and  production,  1913,  1914 

(with  Wales) 620 

Farm- 
animals,  prices  paid  to  producers,  July  1,  1914,  by  States 611 

dairy.    See  Dairy  farm. 

kitcnen  as  a  workshop,  buUetin  by  Anna  Barrows 607 

products — 

prices  paid  producers,  July  15-August  1,  1914 615 

prices  paid  to  producers,  August  15, 1914,  by  States 620 

prices,  trend,  August  1,  1914 615 

prices,  trend,  July  1,  1914 611 

j)rices,  trend,  June,  1914 604 

prices,  trend,  September  1,  1914 620 

Farming — 

hogging-down  system,  relation  to  labor  problem 614 

hogging-down  system,  sources  of  income 614 

system,  corn  belt,  hogging-down  crops  to  save  harvest  labor,  bul- 
letin   614 

Farms — 

corn  belt,  reorganization  to  meet  labor  conditions,  suggestions 614 

run-down,  value  of  hogging-down  rye 614 

Feed- 
chicks,  preparation,  feeding,  etc 624 

influence  on  flavor  of  milk,  caution,  preventive  measures,  etc 602 

Sudan  hay,  value,  palatability,  digestibility,  etc 605 

Feedin]^ — 

chicks 624 

dairy  cows,  suggestions  and  cautions 602 

Flax,  condition,  forecast,  price,  August  1,  1914,  by  States 615 

Flaxseed — 

acrea^,  condition,  forecast  and  price,  July  1,  1914 611 

condition,  forecast,  and  price,  September  1,  1914,  by  States 620 

Florida,  crop  conditions — 

July  1,1914 611 

June  1,  1914 604 

September  1,  1914 620 

Fly- 
Hessian.    See  Hessian  fly. 

screens,  farm  home,  suggestions 607 

Fora^  crop,  Sudan  grass,  bulletin  by  H.  N.  Vinall 605 

Frag%lxs  tncmdray  description,  advantages 622 

Freight  rates,  Argentine  corn,  May,  1914,  report 604 

French  Draft  Horse  Association,  National,  address  of  secretary 619 

French  Draft  horses,  breeds  included,  descriptions 619 

Fruit  crops — 

condition  and  comparisons,  June  1,  1914,  by  States • 604 

condition,  July  1,  1914,  by  States 611 

conditions,  June  1,  1914,  by  sections,  review  /. 604 

Fruits- 
attractive  to  birds,  seasons  for  ripening,  indigenous  and  exotic  varie- 
ties for  Northeastern  States 621 

condition — 

August  1,  1914,  by  States 615 

September  1,  1914,  by  States 620 

growing,  protection  from  birds  by  wild  varieties 621 
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Galloway  Breeders*  AsBOciation,  American,  address  of  secretary 612  14 

Galloway  cattle,  description,  characteristics,  etc 612  13-14 

Gallworm,  nematode,  description,  damage  to  crops,  plants  attacked 625  8-11 

Garawi.    See  Sudan  erass. 

Garlic  flavor,  removal  from  milk  and  cream,  bulletin 608  1-4 

Garlic.    See  also  Onion,  wild. 
Gasoline  brooders — 

descriptions 624  9 

types  and  mana^tnent 624  9 

Georgia,  wheat  growing,  varieties  suitable,  note 616  6 

Gilbert,  W.  W.,  bulletin  on  *'  Cotton  wilt  and  root-knot" 625  1-21 

Goldenseal — 

berries,  development  and  description 613  1 

consumption,  annual 613  4 

cultivation,  bulletin  by  Walter  Van  Fleet 613'  1-15 

digging  and  curing 613  12-13 

diseases  and  pests 613  13 

*'  fiber, "  description  and  value 613  1-2 

growing,  soil  and  fertilizer  requirements 613  4-5 

plant,  description,  liabitat,  and  range 613  1-2 

prices,  1880-1914,  variations 613  2-3 

propagation 613  5-8 

root-bud  propagation 613  6-7 

roots,  description 613  1-2 

shade  requirements,  management,  suggestions,  etc 613  9-11 

yield,  cost  of  production,  etc 613  14 

Graas— 

crops,  condition  Septemoei  1,  1914,  by  States 620  28 

Suaan.    See  Sudan  grass. 

Tunis,  description,  growth  habits,  etc. . . ; 605  4 

Grasses,  condition  August  1,  1914,  by  States 615  30 

Grasshoppers,  injury  to  Sudan  gfrass,  control  measures 605  18 

Green  willows,  American,  description,  characteristics,  advantages,  etc. .  .  622  4, 5-7 

Gulf  Coast,  cattle  raising,  value  of  Brahman  breeds 612  22 

Harding,  W.  G.  P.,  suggestions  for  relief  of  cotton  situation,  Cotton  Con- 
ference of  August  24-25,  1914 620  13-14 

Harvest,  wheat,  percentage  of  world's  production,  by  months 604  10 

Harvesting  Sudan  grass 605  11-12 

Hay- 
acres^,  condition,  forecast  price,  August  1 ,  1914,  by  States 615  28 

condition — 

and  price,  June  1,  1914,  by  States 604  15 

of  different  crops,  and  prices,  July  1,  1914,  by  States 611  32 

several  kinds,  condition,  August  1,  1914,  by  States 615  30 

Sudan  grass,  quality,  yield,  feeding  value 605  12-14 

yield,  quality  and  price,  September  1,  1914,  by  States 620  27 

Hen,  sitting,  treatment  for  mites  and  lice 624  2 

Hens — 

brooding  incubator  chicks,  management 624  2 

with  chicks,  management,  losses  from  free  range,  etc 624  4-5 

Hereford  cattle — 

Breeders'  Association,  American,  address  of  secretary 612  10 

description,  feeding,  and  growth  liabits 612  6-10 

value  for  South 612  9 

TT^wsoion  fly 

articlebvF.  M.Webster 611  12-16 

range,  life  habits,  damage  to  wheat,  etc 611  12-lb 

Ueterodera  radidcolaj  description,  damage  to  crops,  plants  attacked 625  8-11 

Hides,  cattle — 

exports  by  foreign  countries,  1912,  by  countries 615  20 

imports,  1909-1914,  by  countries  from  which  consigned 615  17-18 

imports,  1912,  by  countries  from  which  consigned 615  20 

supply,  article  by  George  K.  Holmes 615  17-22 

Hogsnp]»]y,  September  1,  1914 620  15 
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Hogeing  down  crope,  saving  of  harvest  labor,  farming  system  in  com  belt, 
bulletin  by  J.  A.  Drake 614 

gains  on  rye  pasture 614 

number  and  condition,  September  1,  1914,  comparisons  with  1913, 

by  States 620 

raising  in  com  belt,  means  of  saving  harvest  labor,  bulletin 614 

HoLMBs,  George  K.,  article  on  "Supply  of  cattle  hides " 615 

Honey,  production,  yield  per  colony,  1913,  1914,  by  States 620 

Hope — 

condition,  August  1,  1914,  by  States 615 

condition,  September  1,  1914,  by  States 620 

Horses — 

breeds,  reference  books,  list 619 

draft- 
breeds,  bulletin  by  G.  Arthur  Bell 619 

characteristics,  Toquirements,  etc 619 

House  birds.    See  BirdjB. 

Hovers,  types,  caution,  etc 624 

Hydrastis  canadensis.    See  Goldenseal. 
Hydrastis.    See  Groldenseal. 

Ice — 

cost  of  cutting  and  packing 623 

harvesting,  equipment,  management,  suggestions,  etc 623 

house — 

farmers',  constmction,  important  features,  illustrations,  etc 623 

insulation,  importance,  materials  suitable 623 

houses — 

and  use  of  ice  on  dairy  farm,  bulletin 623 

drainage,  management 623 

specifications  for  various  kinds 623 

storing  on  dairy  farm,  quantity  required,  shrinkage,  etc.,  investiga- 
tions  623 

use  on  dairy  farm,  and  ice  houses,  bulletin 623 

Ice-water  tanks  for  cooling  milk,  construction 623 

Illinois,  wheat  growing,  varieties  suitable 616 

Imports,  hides,  by  countries  from  which  consigned 615* 

**Indian"  cattle,  description,  characteristics,  etc 612 

Indiana,  wheat  growing,  varieties  suitable 616 

Insect  nets,  description,  suggestions,  etc 606 

Insects — 

breeding  cages,  construction 606 

collection  and  preservation  for  study  of  agriculture  (with  other  mate- 
rials), bulletin  by  0.  H.  Lane  and  Nathan  Banks 606 

collection  for  study  of  agriculture,  selection,  equipment,  and  pres- 
ervation   606 

killing  bottle  for  specimens 606 

mounting,  directions 606 

pinning  specimens,  directions 606 

preservation  of  specimens  for  school  use 606 

Irrigated  lands,  Sudan  grass,  value,  comparison  with  alfalfa 605 

Johnson,  W.  T.,  Jr.,  and  S.  Henry  Ayres,  bulletin  on  ''Removal  of 

garlic  flavor  from  milk  and  cream" 608 

Kansas,  wheat  growing,  varieties  suitable 616 

Kentucky,  wheat  growing,  varieties  suitable 616 

Kitchen — 

farm,  as  workshop,  bulletin  by  Anna  Barrows 607 

farm,  lighting,  ventilating,  and  heating 607 

fixtures,  arrangement  for  saving  labor 607 

floor,  walls,  and  ceiling,  finish  and  care 607 

laundry,  installation,  labor-saving  devices,  etc 607 

location,  relation  to  other  parts  of  house 607 

Knives,  cutting,  for  willow  rods 622 

KUstermann  willow,  description,  advantages 622 
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fami;  condition  in  corn  belt 614  1-2 

requirements  and  distribution  in  hogging-down  farming  system 614  13-16 

requirements,  100-acre  hogging-downfann  in  com  belt 614  6-7 

Lamb,  George  N.,  bulletin  on  ** Basket  willow  culture" 622  1-34 

Lambert,  Guy  M.,  and  John  T.  Bowen,  bulletin  on  "Ice  houses  and 

the  use  of  ice  on  the  dairy  farm" 623  1-24 

Lamon,  Harry  M.,  bulletin  on  **  Natural  and  artificial  brooding  of 

chickens" 624  1-14 

Land,  poor,  value  of  rye 614  8-9 

Lane,  C.  H. — 

and  Nathan  Banks,  bulletin  on  ''Collection  and  preservation  of 

insecta  and  other  material  for  use  in  the  study  of  agriculture  " .  606  1-18 

bulletin  on  "School  lessons  on  com " 617  1-15 

Lantern  slides,  use  in  study  of  agriculture  in  schools 606  17-18 

Laundry,  installation  in  kitchen,  labor-saving  devices,  etc 607  12 

Lawns,  onion-infested,  treatment,  i 610  5-6 

Leaf-spot — 

control  methods 618  11-18 

description,  appearance  on  sugar-beet  leaves , 618  2-4 

disease  of  sugar  beet,  bulletin  by  C.  O.  Townsend 618  1-18 

distribution,  agencies,  and  conditions  contributing 618  7-9 

effect  on  sugar  beet  taps  and  roots 618  9-11 

fungus,  nature,  spread,  life  cycle,  etc 618  4-7 

Leiqhty,  Clyde  C,  bulletin  on  "Winter- wheat  varieties  for  the  eastern 

United  States" 616  1-14 

Lemley  willow,  patent,  description 622  7 

Lemley  willows,  description,  characteristics 622  2 

Lettuce,  shipping  by  parcel  post,  experiments 611  20-21 

Live  stock"^ 

England  and  Wales,  numbers,  1911,  1912,  1913, 1914 620  16 

prices  paid  producers,  August  15,  1914,  by  States 620  32-33 

Louisiana,  wheat  growing,  vaneties  suitable 616  6 

Lye,  nature,  use  in  cattle  dips 603  4 

Marketing — 

apple  crop,  article  bv  Clarence  W.  Moomaw 620  16-22 

by  parcel  post,  article  by  Charles  J.  Brand 611  16-22 

cotton,  conference 620  8-16 

Markets — 

receipts  of  cattle  and  calves,  1900-1913 615  22 

willow  ware 622  31-34 

Maryland,  wheat  growing,  varieties  suitable 616  10 

Maxwell,  Joseph  E.,  statement  on  drought  resistance  of  Sudan  grass 605  7 

McAdoo,  Secretary,  statement  on  cotton  marketing  situation,  plans  for 

relief,  etc 620  11-12 

McAtee,  W.  L.,  bulletin  on  "How  to  attract  birds  in  northeastern  United 

States" 621  1-15 

Medicinal  plant,  goldenseal,  cultivation,  bulletin  by  Walter  Van  Fleet.  613  1-15 

Melons,  crop  condition  and  comparisons,  June  1,  1914,  by  States 604  17 

Michigan,  wheat  growing,  varieties  suitable 616  10 

Milk- 
bacteria,  increase  at  different  temperatures,  table 602  .  2-3 

bottles,  care,  danger  from  contagious  diseases,  etc 602  4 

"clean"— 

definition 602  2 

importance  to  consumer 602  4 

importance  to  producer 602  5 

production,  bulletin 602  1-18 

contamination,  sources 602  4 

cost,  relation  to  quality 602  5-6 

garlic  flavor,  removal,  progress  at  different  temperatures  and  periods 

of  time,  experiments 608  1-4 

gBirlicky,  removal  of  flavor,  commercial  use  of  process 608  4 

andUng,  cooling,  etc 602  14-16 

house,  location,  construction,  equipment 602  11-13 

onion  flavor,  preventive  measures 610  8 
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production,  mana^ment  of  herd,  suggestions 602  6 

use  in  calving  period 602  7 

utensils,  care,  sterilization,  etc. 602  12-13 

Milker,  care  of  person,  cow,  and  utensils 602  13-14 

Milking,  management,  caution,  etc 602  13-14 

Milling  garlicky  wheat,  difficulties 610  7-8 

Mississippi,  wheat  growing,  varieties  suitable,  note 616  6 

Missouri,  wheat  growing,  varieties  suitable 616  8 

Modella  cotton,  wilt-resistant  variety,  note 625  14 

MooMAW,  Clarence  W.,  article  on  "Marketing  the  apple  crop  " 620  16-22 

Nematodes,  description,  damage  to  crops,  plants  attacked 625  8-11 

Nesting  boxes,  bird  house,  dimensions  for  different  species 609  3-4 

Nesting  sites,  nird,  means  of  attracting  to  homestead,  su^estions 621  2-3 

New  England,  wheat  growing,  varieties  suitable,  suggestions 616  12 

New  Jersey,  wheat  growing,  varieties  suitable,  note 616  10 

New  York,  wheat  growing,  varieties  suitable 616  11 

Nivemais  norse,  description 619  9 

Norman  horses.    See  French  draft  horses. 

North  Carolina,  wheat  growing,  varieties  suitable 616  7 

Oats— 

acresjge,  condition,  forecast,  and  price,  June  1,  1914,  by  States 604  13 

condition,  forecast,  and  price,  August  1,  1914,  bv  States 615  .  24 

condition,  forecast,  and  price,  July  1,  1914,  by  States 611  28 

condition,  forecast,  and  price^  September  1,  1913,  1914,  by  States. . .  620  24 

Ohio,  wheat  growing,  varieties  smtable 616  9-10 

Oklanoma,  wheat  growing,  varieties  suitable,  note 616  6 

Onion,  wild — 

distribution  through  seed  grains,  preventive  measures,  etc 610  7 

eradication  methods,  bulletin  by  H.  R.  Cox 610  1-8 

propj^tion  through  aerial  bulblets,  preventive  measures,  etc 610  6 

range,  description,  and  habits  of  growth 610  1-2 

Onions,  crop  condition  and  comparisons,  June  1,  1914^  by  States 604  17 

Oregon,  clover-seed  production,  damage  by  clover  nudge,  etc 615  16 

Osier — 

black,  note 622  9 

white,  note 622  9 

See  also  Willow. 

Parcel  post — 

marketing  by,  article  by  Charles  J.  Brand 611  16-22 

rates,  1-150  miles 611  21 

Pasture — 

condition,  June  1,  1914,  by  States 604  15 

onion-infested,  treatment 610  5-6 

onion-infested,  value  of  sheep,  management 610  6 

Peaches,  crop  condition  and  comparisons,  June  1,  1914,  by  States 604  16 

Peanuts — 

condition  August  1,  1914,  bv  States 615  33 

condition  September  1,  1914,  by  States 620  31 

Pears,  crop  condition  and  comparison,  June  1,  1914,  by  States 604  16 

Peas,  Canadian,  crop  condition  and  comparison,  June  1, 1914,  by  States. .  604  17 

Peeling  machines  for  willow  rods,  types,  suggestions 622  25-27 

Penubylvania,  wheat  growing,  varieties  suitable 616  10-11 ' 

Percheron  horse — 

introduction,  characteristics,  distribution 619  7-9 

origin,  improvement,  requirements  for  registration  in  France 619  6-8 

Percheron  Society  of  America,  address  of  secretary 619  9 

Pigs,  pastures  and  feed 614  5-6 

Pine  tar,  nature  and  handling 603  3 

Plowing,  onion-infested  land,  time  and  method 610  3-5 

Plows,  types  for  onion-infested  land,  descriptions 610  4-5 

Polled  Durham — 

Breeders'  Association,  address  of  secretary 612  6 

cattle,  development,  description,  etc 612  5-6 
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Breeders'  Association,  address  of  secretary 612  10 

characteristics *. 612  10 

Porch,  storm,  for  farm  kitchen,  advantages,  and  construction 607  9 

Porto  Rico,  cane-sugar  production,  1912,  1913 611  22 

Potash,  caustic,  nature,  strength  used  in  cattle  dips,  caution,  etc 603  4 

Potassium  hydroxid,  nature,  strength  used  in  cattle  dips,  caution,  etc. . .  603  4 
Potatoes — 

acreage,  condition,  forecast,  and  price,  July  1,  1914 611  31 

condition,  forecast,  and  price,  September  1,  1913,  1914,  by  States. .  620  25 

condition,  forecast,  price,  August  1,  1914,  by  States 618  27 

England  and  Wales,  acreage  and  production,  1913,  1914 620  16 

Publications — 

cattle  breeds  and  breeding,  standard 612  23 

dairy  farming,  list 602  16 

Pulse  crops — 

England  and  Wales,  acreage  and  production,  1913,  1914 620  16 

See  also  Beans,  peas,  etc. 

Purple  willows,  description,  value  in  holt,  etc 622  7-9 

Railroads,  car  supply  for  wheat  crop  of  1914 611  23-26 

Range  cattle,  value  of  Hereford  breed 612  9 

Raspberries,  crop  condition  and  comparisons,  June  1,  1914,  by  States. . .  604  16 

Red  Polled  Cattle  Club  of  America,  address  of  secretary 612  19 

Red  Polls,  dual-purpose  cattle,  description,  characteristics,  value 612  16-19 

Rice — 

acreage,  condition,  and  forecast,  July  1,  1914 611  30 

condition  forecast,  price,  Aiigust  1,  1914,  by  States 615  28 

condition,  forecast,  September  1,  1914,  by  States 620  26 

Roads,  mileage  traversed  by  mail  carriers 615  22 

Rock,  specimens  for  study  of  agriculture  in  schools,  collection 606  16 

Root-knot — 

and  cotton  wilt,  bulletin  by  W.  W.  Gilbert 625  1-21 

control  measures 625  11-13 

cotton — 

cause,  means  of  spread,  etc 625  8-11 

characteristics  of  disease 625  4 

extent,  occurrence,  damage 625  1-3 

soils  favorable 625  9 

spread,  means 625  8-9 

Rye — 

acreage,  production,  price,  August  1,  1914,  by  States 615  26 

crop — 

advantages  for  hogging  down,  comparison  with  wheat 614  7 

condition,  July  1,  1914,  by  States 611  26 

hogging  down  management,  advantages,  etc 614  4-5,7-10 

growing,  money  income  from  acre,  harvesting  and  hogging  down, 

comparison 614  10-11 

with  clover,  ration  for  hogs,  value. 614  9 

Sal  soda,  nature,  appearance,  etc 603  2 

Salix — 

amygdalina  americana,  description 622  6-7 

amygdalina^  description,  characteristics,  advantages,  etc 622  4, 5-6 

daphrwideSf  description,  note 622  9, 11 

diuycladeSy  note 622  9 

penttmdra,  description 622  7 

pur^urea^  description,  value  in  holt,  etc 622  7-9 

vimttMlis,  note 622  9 

''Sam  Wood  "  cotton,  wilt-resistant  variety,  description  and  value 625  15 

Sawdust,  insulating  efficiency  for  ice  houses,  value  of  different  kinds  and 

conditions 62310,11-12 

Schools — 

lessons  on  com,  bulletin  by  C.  H.  Lane 617  1-15 

study  of  agriculture,  illustrative  materials,  sources,  collection,  and  j 

preservation,  bulletin 606  1-18        ' 
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beds,  goldenseal,  preparation,  location,  and  management 613  10-12 

clover — 

acreage  and  condition,  September  1,  1914,  by  States 620  27 

See  also  Clover  seed. 

com,  study  in  schools,  suggestions 617  3 

Sudan  grass,  yield,  harvesting,  adulteration,  etc 605  15-17 

Seeding— 

Sudan  grass,  preparation  and  methods 605  7-10 

wheat,  time  for  several  districts,  to  avoid  Hessian  fly 611  15-16 

Seeds,  goldenseal,  harvesting  and  treatment  for  propagation 613  6 

Sheep,  pasturing  on  onion-infested  grass,  suggestions 610  6 

Shipping  wheat  crop  of  1914,  car  supply 611  23-26 

Shire  Horse — 

Association,  American,  address  of  secretary 619  14 

origin,  description,  etc 619  12-14 

Shorthorn — 

Breeders'  Association,  American,  name  and  address  of  secretary 612  5 

cattle,  description,  feeding  and  growth  habits,  milking  qualities,  etc.  612  2-5 

dual-purpose  cattle,  description  and  characteristics 612  16 

Sodium  carbonate — 

monohydrated,  nature,  appearance,  etc 603  3 

nature,  appearance,  etc 603  2 

Sodium  hydroxid,  nature,  forms,  caution,  etc 603  3-4 

Soil— 

spnecimens,  collection  for  school  use,  directions 606  16 

willow  culture,  requirements,  preparation,  etc 622  2-5 

Soiling  crop,  Sudan  grsiss,  value 605  14-15 

Sorghum — 

bligbt,  injury  to  Sudan  grass 605  18 

condition — 

August  1,  1914,  by  States 615  33 

July  1,  1914,  by  States 611  35 

September  1,  1914,  by  States 620  31 

South- 
beef  production,  value  of  Aberdeen- Angus  cattle 612  12 

beef  production,  value  of  Hereford  cattle 612  9 

South  Carolina,  wheat  growing,  varieties  siiitable,  note 616  6 

Soy  beans,  feed  for  fall  pigs,  value,  etc 614  5-6 

Spraving,  sugar  beet,  for  leaf-spot,  experiments,  management,  and  cost .  618  13-16 

Stable,  dairy  herd,  location,  care,  equipment,  etc 602  9-11 

Sterilizing,  willow  cutting,  directions,  solutions,  etc 622  15 

Strawberries,  shipping  by  parcel  post,  experiments 611  20 

Sudan  grass — 

as  forage  crop,  bulletin  by  H.  N.  VinaU 605  1-20 

breeding  new  types,  discussion 605  18-19 

climatic  and  sod  requirements 605  5-7 

culture  and  uses 605  7-17 

description,  growth  habits,  etc.,  comparison  with  Johnson  grass 605  1-4 

drought  endurance 605  7 

harvesting '. 605  11-12 

in  mixtures  with  legumes,  advantages,  yield,  etc 605  10-11 

introduction. 605  1 

natiuul  enemies 605  18 

seed  production,  vield,  thrashing,  etc 605  15-17 

Suffolk  Association,  American,  addr<Ms  of  secretary 619  16 

Suffolk  horse,  origin,  description,  value,  etc 619  14-16 

Sugar,  cane,  production  in  Porto  Rico,  1912,  1913 611  22 

Suffar-beets.    See  Beets. 

Suizer  law,  apple  barrels  and  standard  grades 620  21-22 

Sweet  potatoes — 

condition,  forecast  and  price,  August  15,  1914,  by  States 620  25 

condition,  forecast,  price,  August  1,  1914,  by  States 615  27 

Tar— 

emulsion,  cattle  dip,  directions  for  making 603  6 

pine,  natm^  and  handling 603  3 
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Tennessee,  wheat  growing,  varieties  suitable,  etc 616  6-7 

Texas,  wheat  growing,  varieties  suitable 616  5-6 

Thinning  cotton — 

experiments,  suggestions 601  9-11 

time  and  method 601  5 

Tobacco — 

acreage  and  condition,  Jidy  1,  1914,  by  types  and  districts 611  7-10 

condition — 

andforecast,  July  1  1914 611  30 

forecast  and  price,  September  1 ,  1914,  by  States 620  26 

forecast  price.  August  1,  1914,  by  States 615  28 

TowNSBND,  C.  0.,  bulletin  on  "Leaf-spot,  a  disease  of  the  sugar  beet". .  618  1-18 

Tree  guards,  bird  protection,  illustrations 621  3 

Tunis  grass,  description,  growth  habits,  etc 605  4 

United  Kingdom,  importations  of  wheat  for  five  months  ending  May  31, 

1914,  consignments  from  several  countries,  etc 611  23 

Van  Fleet,  Walter,  bidletui  on  "Goldenseal  under  cultivation" 613  1-15 

Vat,  dipping,  capacity  determination 603  12-16 

Vegetable  crops,  condition  July  1,  1914,  by  States 611  32 

Vegetables — 

August  1,  1914,  by  States 615  33 

crop  condition  and  coniparisons,  June  1,  1914,  by  States 604  17 

September  1,  1914,  by  States 620  31 

Ventilation — 

farm  kitchen,  methods 607  7-9 

ice  house,  necessity,  suggestions 623  13 

ViNALL,  H.  IST.,  bulletin  on ^Sudan  ^rass  as  a  forage  crop " 605  1-20 

Virginia,  wheat  growing,  varieties  suitable 616  10 

Wales,  cereals,  pulse,  and  potatoes,  acreage  and  production,  1913,  1914 

(with  England) 620  16 

Ward,  W.  F.,  bulletin  on  "Breeds  of  beef  cattle" 612  1-23 

Watermelons — 

crop  condition  and  comparisons,  June  1,  1914,  by  States 604  17 

crop  condition,  July  1,  1914,  by  States 611  33 

Webster,  F.  M.,  article  on  "Hessian  fly" 611  12-16 

Wheat — 

acres^e,  condition,  forecast  and  price,  June  1,  1914,  by  States 604  12 

condition — 

estimates,  etc.,  August  1,  1914,  by  States 615  24 

forecast,  stocks  on  farms  and  price,  July  1,  1914,  by  States 61 1  27-28 

crop,  foreign — 

outlook  for  1914 604  8-9 

outlook  for  1914...^ 611  5-6 

crop,  1914,  marketing,  relation  of  car  supply,  article  by  G.  C.  White.  611  23-26 

durum,  exports,  1910-1914 615  15 

foreign,  outlook  for  crop  of  1914 - 615  11-12 

garlicky — 

cleaning - 610  7 

disad^  antages  at  markets  and  mills 610  7-8 

616  3 

4 

10 


growing,  transition  zones,  types  used,  etc 

hard  r^  winter,  \  arieties  adapted  to  different  sections 616  4 


23 


har  est,  world's,  percentage  by  months 604 

importations  into  United  Kingdom  for  fi\  e  naonths  ending  May  31, 

1914,  consignments  from  se  eral  countries 611 

impro  ement  of  a  arieties,  seed  selection,  etc 616      12-13 

New  England ,  demand  as  feed  for  poultry,  suggestions 616  12 

prices — 

Augustl,  1914,  by  States 615  23 

September  1,  1913,  1914,  by  States 620  22 

production  per  capita,  1891-1893,  1911-1913 604  11 

progress  of  crop  and  weather  conditions,  April  6-AugU8t  1, 1914,  dia- 
grams   615      39-41 
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prospecte,  July  1,  1914 611  3-5 

r^ion,  weather,  and  crop  conditions,  April  6  to  September  1,  1914, 

dia^^ram 620  38-39 

shipping,  car  supply  for  crop  of  1914 611  23-26 

soft- 
red  winter,  \  arieties  adapted  to  different  sections 616  4-11 

white  winter,  characteristics,  demand,  varieties  recommended.  616  11-12 

spring,  condition,  forecast,  and  price,  September  1,  1914,  by  States.  620  23 

time  of  sowing  for  several  districts,  to  avoid  Hessian  fiy 611  15-16 

varieties  adapted  to  different  districts,  grouping 616  13-14 

.   winter — 

ad  ance  northward,  advantafjes,  etc 616  2-3 

varieties  for  eastern  United  States,  bulletin  by  Clyde  E.  Leighty .  616  1-14 

yield  per  acre,  a\erage,  1909-1913 620  15 

White,  G.  C,  article  on  "Car  supply  in  relation  to  marketing  the  wheat 

crop  of  1914" 611  23-26 

Wild  onion.    See  Onion,  wild. 
Willow- 
American,  description,  characteristics 622  6-7 

basket,  culture,  bulletin  by  George  N.  Lamb 622  1-34 

culture,  A  arieties  recommended 622  5-9 

cuttings — 

machine  for  making,  illustration 622  14 

selection,  price,  time,  size,  and  age 622  9-11 

growing — 

culti  ation,  mulching,  fertilizing 622  18-20 

experimental  plot,  recommendation 622  34 

profits  per  acre,  yearly  returns  for  first  four  years 622  28-31 

range,  introduction  of  new  species,  etc 622  1 

holt- 
planting  and  spacing  cuttings 622  15-16 

replanting,  management 622  20-22 

selection  of  site 622  1-3 

rods — 

American  grown,  demand 622  33 

bundling  and  pitting 622  24r-25 

har\  esting,  directions,  equipment,  cost - 622  23-24 

harv  esting,  kniA  es  suitable 622  23 

market  prices 622  32 

peeling,  drying,  drafting,  bundling,  etc 622  25-27 

ware — 

manufacture,  use,  and  a  alue  of  American  stock,  etc 622  31-34 

uses  in  Europe 622  34 

Willows,  A  arieties,  description 622  5-9 

Wilt,  cotton.    See  Cotton  wilt. 
Winter  wheat.    See  Wheat. 

Women,  farm,  importance  of  kitchen  arrangement,  equipment,  and  lo- 
cation, Dulletin  by  Anna  Barrows 607  1-20 

Wood,  Samuel,  de-  elopment  of  wilt-resistant  cotton,  note 625  15 

Wool,  weights  per  fleece,  and  price,  July  1,  1911,  by  States 611  35 

Zebu  cattle,  description,  characteristics,  etc 612  21-23 
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